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PREFACE. 



" The eye sees what it brings the power to see," says, 
Carlyle, and this aphorism will serve as a prefatory 
remark to my Microscopical Observations, leaving to 
time to prove or disprove their correctness. 

The engravings were drawn on wood by myself, 
and give a very tolerable idea of what I wish to 
convey. 

I am perfectly aware of the incompleteness of my 
views upon the generation and distribution of nerve 
force, but I offer them as the first fruits of my labours, 
hoping eventually, and by degrees, to collect a suffi- 
cient number of facts to enable me to perfect a theory 
upon this abstruse subject. 

In the Second Part I have endeavoured to explain 
how very different diseases may give rise to very 
similar trains of nervous symptoms; how, by the 
microscopical and chemical examination of the urine, 
we are beat enabled to discriminate between them ; as 
well as how, by ascertaining the exciting cause of 
any affection, it may be removed by appropriate 
treatment directed to jV, rather than to the resulting 
effects. 

The Therapeutics of Galvanic Electricity are but 



IV PREFACE. 

in their extreme infancy ; but I have seen such won- 
derful effects produced upon disease by its influence, 
that I am convinced that great rewards are open to 
those, who will conscientiously study the laws go- 
verning this subtle force. 

To Mr. Pollock I am indebted for the explanation 
of molecular vibration, and the forms taken by the 
ultimate atoms of matter. 

To conclude, I cannot make use of a better 

formula than that of the Marquis D' Azeglio : — 

• 

"I have used my utmost endeavours to do well 
what I have done ; and if I have failed, let my reader 
reflect that even to do it ill requires care and pains, 
and is attended with no little difficulty." 



Glouoesteb Tebbaoe, Hyde Pabe, 
JcMuary, 1858. 



PART I. 



INTEODUCTIOU. 



I 



1. The materials made use of by civilized nations 
■for food, are so various and incongruous, collected 
from all parts of the world, and from every produc- 
laon of nature, that it would be quite impossible even 
to mention their names in a volume of this size ; but 
fortunately, this is not required for my purpose, as 
the proxiniate principles, of which every article of 
food is a combination, are few in number, and the 
ultimate elements still less. 

The Proximate Principles are those compounds to 
which all food may be reduced without actual 
chemical disintegration: thus meat may be said to 
consist of albumen, fibrine, fat, extractive matters, 
and salts; wheat, of starch, gluten, &c. ; but each 
of these principles can be separated into their ultimate 
elements, — albumen into carbon, hydrogen, nitrogen, 
oxygen, sulphur, and phosphorus — fat into carbon, 
hydrogen, and oxygen ; and so on. These elementary 
substances are, to the chemists of the present day, 
incapable of division, and are therefore termed ulti- 

,te, although it is probable that several of them 
=inay eventually be proved to be compound bodies. 

The following table will point out at a glance the 

.nous alimentary proximate principles of which our 



ALIMESTAET PROXIMATE PKIHCIPLES. 

food is composed, as also the elements of which they 
are the combinations. I have divided them, for con- 
venience of tabulation, into organic and inorganic, 
and these again into groups, proximate principles, 
and ultimate elements. 

, Albumen C^ H,„ N„ 0,„ S,P. 
FibHne . C„ H,,, N^ 0|„ S.P. 
Cweine . C.„ H,,, S„ <),„ 8. 
Pruteine, Oxide, Bioanile, uul Tritoiidii. 
Oelfltlne , . . C^ H„ N, 0„ 
Gelatine Sogsr C, H, N, 0, 

Nitr^eiioiis compos 
neiall} coloaied, fDDnd I 
blood, flesh, kc 



BolabU 

„ alcohol 

Heniatin C„ H„ N, 0, Fa. 

I Cane C„H„0„ 
^"6"- ■iG«i*C„H_0„ 
Acetic add . . . C, H, O, 




The hjdrogen and 
oijgen in these 

equivaletit 



aom C,.H„0„ 

[Ultimate elemeuts, C,H 



Tlie most impinlajit < 

biuatioDB ; — 
Phosphate of Lime, 
Oxides of Iruu, 
PbosphaCe of Magncsin, 
Chloride of Sodiam, 
Oarbonato of Lime, 
Phosphate of Soda, 
Phoephata of Potash, 
Sulphatea, 

ftc. 



Upon a carefid perusal of this table, it may be 
discovered that carbon, united with hydrogen and 
oxygen in various proportions, enters as an ingredient 
info every form of aliment ; nitrogen is then added, 
producing another large and most important class, 
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"which, with various additions from the inorganic 
kingdom, complete the list of proximate principles 
constituting our food. 

Man, except upon extraordinary occasions, does 
not produce these proximate principles ; he finds them 
ready for his use in the animal and vegetable king- 
doms, and by the exercise of his faculties assists their 
adaptability to his system by cooking, and by this 
means less vital force is expended in converting them 
into ingredients resembling, and eventually becoming, 
jhis blood and tisaueti. 

2. The elements which combining m ever-varying 
proportions, form the principles of our food, are 
carbon, at present believed to be a solid, and hydro- 
gen, oxygen, and nitrogen gases. Whether gases or 
Bolids, it must be evident that they are composed of 
fttoms, which, however minute they may be, must 
be appreciable, otherwise they would never form a 
solid, as they do by condensation. 

3. In a gas, the atoms revolve round their common 
centre of gravity, and have but little attraction one 
to another; there must also be considerable space 
between the atoms, as atoms of other gases pass freely 
in between them. The atoms of a gas are mutually 
repulsive when brought within a certain distance of 
one another, and no pressure has been sufficient in 
the elementary gases to overcome this repulsion; but 
in carbonic acid gaa it has been effected, and a liquid, 
and even a solid has been the result. The atoms of 
hydrogen and oxygen revolving round one another 
do not, under ordinary circumstances, combine; but 

b2 



4 AHHANGEMEKT OF ATOMS IN SOLIDS. 

upon a spark of electricity being pasaed through them, 
the atoma of hydrogen expand, inducing a contrary 
state of contraction in the oxygen, and they imme- 
diately fly together, producing water. 

4. Now a liquid must be the result of a closer 
proximity to one another of the same atoms which 
had previously composed the gases ; but the atoms are 
now equidistant, and their attractive and repulsive 
powers are in equilibrio, each atom attracting those 
whose poles look towards its own, and repelling those 
whose equators look towards its own. There must 
be, therefore, only two directions of attraction and 
repulsion in liquids, one in the direction of the polar 
axis, the other in that of the equator. One is there- 
fore at right angles to the other : in all other directions 
they are intermediate. The liquid form is depen- 
dent upon external pressure; without it, the com- 
posing atoms would fly off as gases, or would enter 
into secondary arrangements, as in solids. 

5. In a solid, the atoma enter into secondary ar- 
rangements with those for which they have the 
greatest affinity or attraction, and compound atoma 
are the result, certain numbers of atoms reacting 
amongst themselves. It is necessary to have some 
idea of the atoms of which matter is the aggregation 
before entering into the more complicated inquiries, 
relative to their mode of reaction one towards another, 
and their arrangements in organized bodies. 

6. If a solution containing phosphate of lime, urate 
of ammonia, or any salt which crystallizes in amor- 
phous granules, be placed under the microscope (a 
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drop of alkaline urine is the very best that we can 
use), the process of the aggregation of at«ms can be 
watched; if an inch object-glass be used, we find 
that the granules of phosphate of lime appear after a 
little time attached one to another; if a quarter 
object-glass be used, the minute molecule may be 
'observed in a state of vibration, attaching to itself 
atoms of phosphate of lime, beyond our assisted 
vision to observe ; we can only see that the molecule 
■we are watching is increasing in size, and whilst doing 
80 vihratile motion is produced. After having com- 
pleted its growth, motion ceases, and it generally 
becomes attached to some other granule. If instead 
of a quarter we make use of a sixteenth, the molecule 
■when first observed is still more minute than when a 
quarter was used; hypothetically therefore, it may 
be supposed that if oui" instruments were sufficiently 
delicate, the ultimate atoms of matter, even those 
composing a gas, might be demonstrated. 






No. 1. The granules of phoaphate of lime (as ^een by tha ajd of an 
inch objflCt-gUsB) fornung ia urine. No. ii. The same, quarter 
objact-glaas. No. 3. Tho same, a aiiteeolh used. The moat 
minute moloculeB are hare datEoted. 

'. The ultimate atoms of all matter are spheroids 
I in a state of vibration. To prove this I shall take an 
liitom of water as the example. Water is the result 
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of the union of the two gases oxygen and hydrogen ; | 
the atom of water, therefore, must contain two con- 
stituents in opposite stages of vibration, one more j 
dense, the other less dense. Each constituent while J 
undergoing the expanding stage must be negative, I 
while the contracting, positive. In relation to eachtl 
other, the less dense must be negative, the morel 
dense positive: in relation to surrounding bodlcE^.I 
the reverse. A current must exist through the atom,! 
passing in by the more dense and out by the lessl 
dense. So that a certain volume of oxygen gives off 
as much of the force while undergoing the contractingfl 
stage BA double the volume of hydrogen can absorli^f 
during the expanding stage, or exactly as much i 
the latter has imparted to surrounding bodies duringj 
its previous contracting stage. Thus their vibratory! 
powers must be as two to one relatively to their bulk,, I 
oxygenhaving double the vibratory power of hydrogen. ] 
8. The atoms of hydrogen are least likely ever to I 
be decomposed, having great capacity for heat, being 1 
the best known inductor, i. e., wiU retain the state of 1 
disturbance necessary for tlie production of the cur- 1 
rents better than any other. Induction and con- 
duction are relatively opposed, the ibrmer being de- 
pendent upon the absence of atomic changes, the ' 
latter upon its presence. Oxj'gcn comes next as an 
inductor, and next as regards the improbability of J 
ever being decomposed. The influence they exert | 
upon each other is important, being strongest as i 
their capacities are most opposed. Thus, when hy- 
drogen is undergoing the expanding stage of vibra- 1 
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ion, and oxygen the contracting, their relative influ- 

,ce is most active. The oxygen in water is in a 

edition of greater condensation than when in 

[ueou8 vapour, for the mean specific gravity of the 

;wo constituents in the proportion in which they 

form water is 1-25, while that of vapour is 1'875, or 

half as much again. The oxygen is probably in the 

form of ozone. 

9. The next query is, what position relatively to 
each other will the two constituents assume? To 

itermine this, three considerations are necessary; 
it, the imparting the force or current to sur- 
rounding bodies by the less dense; secondly, the 
imparting the force or current from the more to the 
;83 dense ; thirdly, the imparting the force or current 
m surrounding bodies to the more dense. The 
'o first would be best attained by the more dense 
ig a nucleus, and the less dense enveloping it 
every side, such being the position in which the 
189 dense would present the greatest extent of sur- 
:e to surrounding bodies, and likewise to the other 
instituent. But this arrangement would be incon- 
lUtcnt with the attainment of the third, as no force 
current could pass from surrounding bodies into 
le more dense constituent when enveloped on every 
ide by the less dense ; this arrangement is therefore 
lodified. 

10. The spheroidal form is that which the two 
•nstituents of an atom must assume, being that 
tst adapted to aUow the three actions above men- 

Soned to take place; the [xilar parts, and those 



8 ROTATION OF THE SPHEROID. 

about the axis being the more dense constituent, or 
that by which during its expanding stage the force 
or current passes into the atom, the equatorial parts 
being the less dense constituent or that by which , 
daring the contracting stage the force or current 1 
flows out of the atom. 




A. The spheroid expondiDg at the polsa, cODtracting equatoriallj. 

B. The spheroid contractiii); a,t the [lolea, eipandiug cqcatorially. 
O. The spheroid in a, state of equiLibrium, prior to oontiactioo . 

a. The srroWB ghow tho direction of rotation of the BpLeroida. 

b. The direction of the equatorial ciureats oppoaits to that of rotation. 
e. The directions of the oirouiC of the force, both within and without 

the Bpheroid. 

11. Currents in the spheroid produce rotation; ro- 
tation will continue the currents ; they therefore con- 
tain within themselves the elements of their o-wn 
existence. The spheroid of water is formed of a ] 
dense atom for the axis — namely oxygen — and a less 
dense at the equator, hydrogen; consequently, upon 
the apphcation of a force, say heat, a current is in- ' 
duced from the denser axis to the less dense equator. 
The axis expanding to absorb the force, heat, and 
contracting to give it off to the equator, the latter 
expanding whilst receiving from the axis, and con- 
tracting in giving it off to surrounding bodies; they I 
are therefore always in an opposite condition; but | 
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the axis must absorb from the surrounding men- 
struum, whatever that may be, the equator irnpart- 
>iDg to the same ; continuous currents are therefore 
fclways flowing through the atom. 
, 12. If the spheroid be unattached, the currents 
set up rotation, and vibration is the result. If it be 
not free, as in a soUd, where it has entered into a 
secondary arrangement with other spheroids, instead 
of the currents producing rotation, they are directed 

I in a given route, so that by the multiplication of 
numberless currents, aU directed towards a certain 
•point, an appreciable force or power is generated. 
These currents are not continuous, but intermittent, 
as the spheroids have to absorb as well aa to give oif 
the force; so that to produce a continuous stream, 
the intermittent currents must be collected, retained, 
and supplied as required. 

13. All matter is soluble; that is to say, there is 
no aggregation of atoms in which the attraction of 
cohesion is so great but that there is not some force 
which will separate the component atoms from one 
another. Herbart thus expresses himself: — "Matter 

Lis impenetrable only with respect to those substances 
[ which are not able to produce a change in .its exiat- 
ling equilibrium of attraction and repulsion. Every 
I organic body is a system of atoms, which are them- 
\ selves the subjects of a system of internal states 
■arising from the reciprocal action and reaction of the 
(fttoms on each other." 

14. In organized bodies, the fluid in which the 
^toms are immersed is water, or the gases composing 
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it. Water ia a combination of oxygen and hyi 
gen, and may be looked upon aa a salt, of which, 
hydrogen ia the base and oxygen the acid. Eleo 
trieity, we know, has the power of separating the 
gases one from another; it also has the power of 
combining them when separated. During the ex- 
pansion and contraction of the atom, currents of 
electricity are generated which unite or disunite 
the gases composing water, the hydrogen flying to 
the equator of the spheroid, the oxygen to the polea. 
This occurs when a molecule is increasing by adding 
fresh atoms to itself. When a molecule is breaking 
up, the process is the exact opposite, — the gases are 
given off, forming water. Water, or its comjwnent 
gases, enters more or less into the formation of the 
great majority of atoms; and according to the mode 
of arrangement of the atoms, and the per centage of 
water, is a substance easy or difScidt of disruption. 
Without water life could not exist for an instant; 
it is therefore the moat imjKjrtant of all the alimen- 
tary principles, constituting as it does three-fourthftr| 
or more of every living thing. It is not only, how- 
ever, as water alone that it is so useful, but as thff'j 
reservoir for the gases hydrogen and oxygen, which', 
it renders itself up as, during the various atomic 
changes hitherto to be described. Another im- 
portant property of water is its ability of absorbing 
its own bulk of carbonic acid gas, also an excess of 
oxygen over the amount found in the atmosphere. 
The blood has the same properties in this respec 
that water has, oiJy in a higlier degree. 
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15. The formation of a solid by the aggregation of 
I the component atoms of a gas is beautifully demon- 
l Btrated in the cells of the leaf. Through the minute 
I pores carbonic acid gas is absorbed, and in the cell 
I it meets with the water, salts, and organic matters 
of the sap. By the aid of the microscope we are 
1 enabled to observe currents m various directions cir- 
culating in the fluids of the cell. At length a minute 
vibrating molecule appears ; it increases in size, and 
completes its growth, when motion ceases ; others in 
, the meantime have become visible, and going through 
the same process, attach themselves one to another in 
little masses. These, chemists tell us, are granules of 
starch, formed of carbon, hydrogen, oxygen, and 
fiidts, the carbon derived from the carbonic acid gas 
absorbed from the atmosphere. In the same manner 
all the complex substances found in the vegetable 
kingdom are formed : the materials are absorbed, they 
are broken down into their ultimate atoms, from 
which fresh combinations are produced, resembling 
those of the cell in which the process ia carried on. 

16. All these combinations and disruptions take 
place through the agency of what is termed vital 
force, which I prefer calling in this position, cell force, 
or cell electricity. Vital force is merely a modifica- 
tion of that remarkable fluid pervading all matter 
and all space, always aiming at equilibrium, and yet 
so easily disarranged. No change of any description 
can take place in matter without causing currents of 
this fluid to flow in different directions : it is these 
currents that produce the various chemical changes 
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within the cells; again the chemical changes give 
rise to fresh currents, so that action and reaction are 
continually going on. These chemical changes are 
new arrangements taken by the ultimate elementary 
atoms of matter in reference to one another, by which 
new principles are produced out of the same elements, 
differently arranged. Thus chemists have discovered, 
that two substances may contain exactly the same 
elements in the very same proportions, and yet, from ■ 
the atoms being differently arranged, they may have I 
very different properties. The gi-eat importance of j 
the mode of arrangement of the atoms must be | 
apparent. 

17. The form of electricity termed cell force id 
found in a very high degree in the cells of the hUx 
and tissues of animals, and it is by the agency of thefl 
cells that all the wonderful chemical and mechanical J 
changes are effected, by which the food which enters I 
our stomachs is, after having passed through many [ 
transformations, converted into the living tissues ofj 
our frames. 



ALIMENTAKT PROXIMATE PHINCIPLE8. 



18. The most important group of alimentary proxi- ^ 
mate principles that we are accustomed to make use 
of as food, are the proteine compounds, because they 
most resemble the materials of our organism; they J 
are principally derived from the flesh of animals, but ! 
they are also found in vegetables under the name (rffl 
gluten. These compounds are termed vegetable andf 
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animal albumen, fibrine, and caseine, wifh the pro- 

teine oxides — Ul-defined substances, extracted from 

iCsh, blood, &c. These are the most important nitro- 

■nized substances, and serve to form the bulk of the 

Luscles and other tissues, and are generally easy of 

[conversion, from their close resemblance to the tissues 

to which they are changed. The formula for pro- 

Iteine is C^iH^jN^Oi,; and the compounds derived from 

it differ but very sEghtly, 

Albumen contains two atoms of sulphur and one 
of phosphorus more than proteine — is soluble in water, 
but coagulates at a temperature exceeding 167° 
Fahrenheit; it is associated in the tissues with phos- 
phate and sulphate of Hme, and chloride of sodium. 
In solution, it is not precipitated by acetic acid. 
Corrosive sublimate and nitric acid throw down 
copious deposits. 

Fibrine contains one atom of sulphur and one of 
losphorus more than proteine; it is fluid in the 
(lood, but coagulates spontaneously upon withdrawal 
from the circulation. It is always associated with a 
certain amount of fat, and phosphate and sulphate 
of lime ; it is insoluble in water, but soluble in dilute 
acetic, hydrochloric, nitric, and sulphuric acids, potash, 
and ammonia. 

Caseine contains one atom of sulphur more than 
proteine, and is associated with phosphate, carbonate, 
'hydrochlorate, and sulphate of lime, magnesia, and 
^iron ; it is soluble in water, but is not coagulated by 
heat. It is precipitated in solution by all acids, 
;althougli soluble in an excess. 
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These principles are easily converted one u 
another in the system, and appear to differ princi- 
pally in the substances with which they are associated. 
Thus, proteine is the root : proteine and soda salts, 
albumen; proteine, fat, and lime salts, fibrine; pro- 
teine, magnesia, Ume, and iron salts, caseine. Gela- 
tine is not found in the animal tissues, but is extracted 
from most of them by boiling; it appears to be 
formed from the proteine compounds by oxidation ; 
it is easily precipitated when in solution by tannin, 
and gelatinizes on becoming cold. The extractive 
matters appear all to be nutritious, and convertible 
to the uses of the system. 

19. Saccharine Substances. — This large class of 
alimentary principles are almost exclusively of vege- 
table origin, and constitute the chief food of man- 
kind. They are compounds of carbon, hydrogen, and 
oxygen, the two latter in the proportion to form 
water ; many are easily convertible one into another. 
The most important of these is starch, C.HjjOj,, found 
in wheat, peas, beans, potatoes, &c., which are so 
sought after as food, not only by man, but many 
animals. Starch consists of microscopic granules of 
different sizes, from the most minute upwards ; each 
granule is enveloped in a thin skin, insoluble in cold 
water, but acted upon by boiling water; all starch 
should therefore be boiled before used as an aliment : 
it is converted in the intestines into sugar by com- 
buiing with the elements of water. Cane-sugar, 
C„Hj,Oa, is much used as an article of diet, and is 
easily converted in the healthy stomach into lactic 



salt 
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acid, G^H^fi^y by uniting with water. Lactic acid 
is chaoged into the acetic by oxidation, and their 
salts into carbonates by heat, &c. 

20. The Fatty Matters may be represented by the 
brmula CjjH^O^, the carbon and hydrogen being 
greatly in excess : they are a most important ingre- 
dient of food, being only second to the proteine com- 
pounds. Animal oils are much more nutritious and 
adaptable to the wants of the system than vegetable. 
Alcohol is of a fatty nature, and a frequent article of 
diet, being stunulant, and, where not habitually used, 
is one of our most useful medicines. 

21. From the inorganic kingdom we derive the 
various salts found in the body, as well as the gases, 

^oxygen and hydrogen; the salts are combmed with 

. the proximate principles except the fats when 

The most important salts are found in the 

table, but there are many others in the body — I 

believe, however, generally accidentally, and not as a 

necessary ingredient ; thus arsenic, lead, nickel, &c., 

are said to be found in the fluids, and even in the 

Bolids. 

^H 22. Phosphate of lime is a constituent of almost 

^Hievery form of animal or vegetable principle, and 

^■exists largely in the bones of animals, iu the blood, 

^BUi grains of starch, &c. In a full-grown adult the 

^^mineral matter entering into the formation of liis 

body has been computed at ten pounds ; out of this 

the phosphate of lime weighs nearly eight pounds ; 

Jie next in quantity is the chloride of sodium, which 

nnstitutes more than half the remainder. The iron 



^^oxyge: 
^ku th 
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is an exceedingly important inorganic material of the. J 
body, and is found principally in the coloured por- ' 
tions, especially the blood. 

23. Having tbus briefly enumerated the chief I 
proximate principles of our food, I shall now proceed I 
to describe their gradual transformation into the I 
material3 suited to build up the various portions of | 
the body. To do this "I must take each process sepa- 
rately; at the same time, it must be remembered that 
all the wondrous chemical, catalytic, and mechanical 
processes going on in the system are only portions of J 
one beautiful whole ; and that though we are obliged 1 
to study them separately, they should be looked upon 
as one and indivisible ; that the slightest change in 
one process causes a corresponding one in another; 
that action and reaction balance in the most perfect 
and beautiful manner ; and however complicated the 
methods seem, they are in reality of the greatest sim- 
plicity, each one following the one preceding it as ita 
consequence. The uniformity of working being thus I 
provided for, the different processes are carried on 
with the greatest regularity; and except from ex- 
ternal causes, would proceed day by day, from the i 
cradle to the grave, at an advanced age; but the 
external influences are so varied, so contradictory, 
and in many cases so inimical to a normal action of 
the vital function, that the system yields reluctantly 
to their baneful eifects. 
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24. THE PEOCESS OF DIGESTION 

Lay be considered to commence in the mouth ; 
for the division of the food by the teeth and its 
intimate mixture with the saliva, is of the greatest 
importance. Digestion is the reduction of the food 
into its lowest forms, by mixture with water and 
other principles hitherto to be described; thus albu- 
men, fibrine, and caseine — principles resembling the 
materials of the body they are meant to nourish, by 
di\'i8ion, mixture with water, and the presence of a 
pecuUar animal ferment — are reduced to a low type of 
proteine, bearing no resemblance to the higher forms 
in their properties, although at the same time com- 
jwsed of the same elements. Water is the chief agent 
used in all these lowering processes ; solution is re- 
quired to bring all the ingredients together, and to 
allow their free action one upon another; and water 
is called upon to aid the concoction, to use the old 
word. 

25. Even the saliva contains less than one per 
it. of solid matter, 99 parts being water: it is 
a viscid opaline fluid, having a faintly alkaline reac- 
tion ; the salts — about half per cent. — resemble those 
found in the blood ; the organic matter consists of a 
little free albumen, mucus, epithelium scales, and a 
peculiar principle called ptyaline, insoluble in alcohol, 
— tliis is a nitrogenous substance, and acts as a fer- 
ment, it being itself in a state of change ; it has the 
property of changing, even in the laboratory, boiled 
starch into sugar; in comparison with proteine, it 
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contains an excess of nitrogen, and a deficiency of 
oxygen; when freshly secreted it is in solution; it 
rapidly combines with oxygen, for which the saliva 
has a great affinity, absorbing as much as 2J times 
its bulk (Dr. Wright), that, however, being more 
than the average. The oxygen absorbed by the saliva 
increases the fermentative power of the ptyaline, 
hastening the process, as otherwise it would have to 
decompose the water — a work of time. The chewed 
food being mixed with the saliva, the mass is passed 
down into the stomach, to which (from the stimulus 
of the presence of food) a larger flow of blood is 
attracted, and a healthy, or normal local congestion 
ia the result. 



THE STOMACH AND GASTRIC SECRETION. 

26. The healthy empty stomach is lubricated by 
a faintly alkaline mucus, which covers the surface of 
the villi; but upon digestion commencing, or upon 
the sight of food, or when the nervous system is 
aware of a want for new aliment, it expresses its 
desire by the decomposition of chloride of sodium in 
the capillary circulation of the stomach, and the 
secretion of hydroclJoric acid, which, uniting with the 
mucus on the surface, reacts on the sentient nerves 
of the stomach, giving rise to the sensation of hunger. 
The decomposition of chloride of sodium can be 
effected in the laboratory by the aid of electricity : in 
the stomach, in the minute capillaries, the nervous 
fluid acts upon the chloride of sodium in precisely 
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the same manner; chlorine is freed, eventually becom- 
ing hydrochloric acid ; the soda, combining with an 

id, soinetimes phosphoric, sometimes lactic, is ab- 

irbed, and passes on to the liver. 

27. Acid appears to be secreted but slowly by the 
stomach, and does not counteract the conversion of 
starch into sugar, for some considerable time after 
foiid (composed of mLxed aliments) has been taken; 
for if regurgitation should take place during the first 
half-hour after a mixed meal — the time being more or 

IS, according to the amount of starchy or proteine 
lent partaken of — the regurgitated fluid will have 
a, sweetish taste, and the reaction alkaline, neutral, 
or but faintly acid. However, as digestion proceeds, 

ire acid is found in the stomach, the lactic being 

lerated. 

28. A peculiar nitrogenized ferment, termed pep- 
le, is also secreted by the raucous membrane of the 

h: this is found united with the acid; its 

formula, according to Vbgel, is C,3Hj,NjO,„, which, on 

comparison with proteine, contains less oxygen and 

hydrogen, and more nitrogen ; therefore, to become 

iteine, it must attach to itself the elements of 

ir, and give up nitrogen — this it immediately 

to do. One of the properties of chlorine is 

disengage nitrogen from all substances in which 

exists, either in large quantities or loosely com- 

led; in pepsine the nitrogen is loosely combined, 

ly to be given off. Chlorine in small quantities, 

a continued supply, is disengaged from the chloride 

fiodiom in the blood, the chloride of sodium in the 

c2 
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food being absorbed to repair the deficiency; 
chlorine having set free the nitrogen from 
pepsine, combines with hydrogen and water to foi 
hydrochloric acid. 

29. We have now in the stomach with the proteini 
compounds sugar, which the saliva has changed 
starch into ; pepsine, progressing towards proteine bj 
the disengagement of nitrogen and combination witfe" 
water, oil, and salts; and a little hydrochloric acid; 
with indigestible matter. In the healthy stomach, 
the sugar that has been formed from the starch by 
the aid of the ptyaline of the saliva, is now prepared 
to undergo a change into whatever ingredient may be 
required by the wants of the system; it may be con- 
verted into a fatty principle; or an acid, as lactii 
acid; or a proteine compound, by combination wii 
oil and the nitrogen which has been freed from thm 
pepsine by the chlorine. In fact, the stomach has 
the power of combining the starchy and oily ingre- 
dients into any particular form required by the 
organism, and the want is expressed by the nerves*' 
The fixing of nitrogen is one of the most important 
functions of the stomach, and the inability to do thia.' 
one of its most distressing ailments, as wiU be ex- 
plained hereafter. "Where the sugar is not used for. 
the formation of a fatty or proteine compound, it is 
converted into lactic acid, which, combining with 
base for which it has an affinity, is absorbed as a 
lactate; much free acid, however, is passed into the 
duodenum, and lactic acid may form a portion of it^ 
and frequently a very large pro^mrtion. Occasionally 
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! nitrogen given off, instead of being fixed, is con- 
(erted into nitric acid, which, acting upon the 
iccharine element, converts it into oxalic acid. 

30. The animal ferment now proceeds to reduce 
the proteine compounds by intimate mixture with 
■water, and whatever acid may be free in the atomach, 
to a principle very much resembling proteine; the 
disengaged phosphorus and sulphur uniting with 
oxygen and bases, forming salts. The oU, very finely 
divided, is intimately mixed with the former ingre- 
dients; the earthy and other bases are combined with 
the acids which have the greatest af&nity for them ; 
and as both the bases and acids are variable, they are 
not always uniform : the phosphate of lime, phosphate 

^^^ magnesia, and chloride of sodium are always pre- 
^■ent in solution in tlie acid chyme. The vessels in 
^Hbe walls of the stomach have absorbed many soluble 
^^Batters; gelatine, alcohol, some sugar, the excess 
^Hf water taken with the food, and some salts, enter 

the circulation, and will be noticed when speaking of 

the liver. 

31. The rough sketch I have presented, will give 
but a very faint idea of the beautiful and complicated 
chemical, mechanical, and electrical processes going 
on during digestion ; but if this were fully entered 
into, the mind of the author and that of the reader 
would become so bewildered that no useful object 
would be attained. I have related here merely the 
principal and most important changes produced 

Jig healthy digestion ; the more precise changes, 
1 the present state of our knowledge, cannot be 



22 TDE PANCREATIC SECRETION. 

given, and in all its minutite probably will never 
be ascertained; for even if hi^althy digestion be 
accounted for, the thousands of forms of raal-digea- 
tion never can be arrived at, for each individual has 
his own peculiar deficiency. Thus, for example, the 
salts in the stomach are perhaps never for five con- 
secutive minutes the same. As digestion proceeds a 
new acid is generated ; it seizes upon a base to which 
it has the greatest affinity; the acid, set free, looks 
out for another base, and so on; and this is con- 
tinually taking place during digestion. The chyme, 
when passed through the pylorus, consists chiefly of 
a low form of proteine, oil very finely divided, some 
lactic, hydrochloric, and other acids, some starch and 
sugar, various salts, and indigestible matter, lignine, 
rinds and seeds of fruits, &c., in an excess of water. 
Upon entering the duodenum, it meets with the 

'""■■■"•■"""•■ i 

32. THE PANCREATIC SECRETION 

Somewhat resembles the saliva : normally it is faintly 
alkaline, and contains a nitrogenous ferment, pan- 
creatine, which probably acts upon the starch yet 
unchanged in the stomach. It is supposed also by 
some physiologists to assist in emulsifying the fats ; 
but in some recent experiments undertaken in Paris, 
in which the pancreatic fluid was drained off externally 
to the body, the chyle was found to contain the 
normal quantity of emulsified fiit. The alkalinity of 
the pancreatic secretion, and more particularly that 



the bile, arrests the fermentation (commenced in 

he stomach) of the proteine compounds by neutraliz- 
pg the free acids. The province of the pancreatic 
icretion, amongst others, seems to be the conversion 
' the starch which has escaped unchanged in the 
Btoraach into sugar, and also, by mixing with the 
pile and the mucus thrown out by the innumerable 
glands of the small intestines, to assist in the change 
of chyme into chyle. The pancreas is large in the 
herbivora. 



In the preceding description of the process of 
igeation, it may be perceived that the stomach has 
lecreted, and removed from tiie blood a large quan- 
iity of nitrogenized matter, — much chloride of sodium 
i been disrupted, the chlorine being removed, the 
sodium combining with oxygen, and probably lactic 
acid remaining in the circulation ; this blood is, con- 
sequently, unfit for the proper nourishment of the 
body, it is therefore aU collected, and passes through 
the liver before again entering the general circulation. 
; portal vein receiving irom all the viscera the 
Wood which has given up so much durhig the process 
stion, has also a fresh supply of ingredients, 
rrhich it has absorbed from the ne^\■ aliment : it differs 
materially from ordinary venous blood; upon 
amination and comparison it is found to be darker — 
gulates more slowly; upon resting, a film of 
irk -coloured fat collects upon tlie surface, impreg- 
i \vitli the colouring matter oi' the blood. There 
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is also an excess of colouring matter in the bit 
corpuscles themselves, as has been shown by Schull 
and Simon. The portal blood contains many in| 
dients of the food which have been tafeen up by tl 
circulation in the stomach and intestines on accoui 
of their ready solubility, — water, alcohol, salts, sugi 
gelatine, &;c. 

34. Upon entering the liver, these various inj 
dients immediately undergo a change, but this chaoj 
cannot be dogmatically put down upon paper, sayinj 
" This is what goes on in the liver, never mind what 
are the wants of the system, what the materials upon 
which it is to act, what the conditions of the atmoi 
phere, temperature, &c." No; the Uver is an or{ 
which has the power of secreting, in health, the exai 
desideratum required by the wants of the body, ai 
is a complementary secretion to that of the stomi 
and intestines. It is also subservient to the wants 
the lungs, skin, kidneys, &c. For instance, as Messrs. 
Becquerel and Rodier beautifully observe, " The liver 
secretes sugar under the influence of the respiratory 
apparatus. The lungs, stimulated by the action of 
the inspired air, react upon the nervous centi 
which reflect such action (stimulus) back towai 
the liver, through the medjum of the spinal cord ancl- 
great sympathetic nerve. Experiments prove that 
by direct irritation of the great sympathetic nerve it 
is possible to produce a hypersecretion of sugar on 
the part of the liver. The more an animal breathes, 
the more oxygen does it consume, and the more 
sugar does it produce. The action of the respiratory 
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apparatus upon the liver presents all tlie character- 
istics of a reflex act." The secretion of bile, again, 
I takes place according to the amount of pepsine 
(lecreted in the stomach, according to the amount of 
fetty secretion of the skin, according to the amount 
of colouring matter, uric acid, &c., excreted by the 
lidneys ; it is, therefore, determined by every organ 
in the body. Even the muscular system reacts upon 
the secretion of the liver, and by waste of substance 
sends materials by the hepatic artery for conversion, 
ptther into an excretion or secretion. 

35. The portal blood, upon entering the vessels of 

ihe liver, bathes the secretory cells; and these absorb, 

^Dder nervous influence, the ingredients required for 

he use of the lungs, the further wants of digestion, 

nd for the healthy depuration of the blood. Bernard 

las proved that the liver secretes a large proportion 

f sugar, and that this is a constant duty of the liver ; 

fcrhereas the secretion of bile is probably intermittent, 

iflepending a good deal upon the food taken. Bernard 

also states that whatever the food partaken, still 

^ugar is secreted in the liver. This sugar cannot 

fcerefore be a vegetable sugar, but an animal one; 

md it is so, namely glycocoll ; which can, even in 

te laboratory, be separated from gelatine by boiling 

nth a caustic alkali. But Bernard further states 

hat grape sugar in a considerable amount can be 

xtractcd from all healthy livers ; this must be from 

i further change of the glycocoll into grape-sugar 

lid urea; thus two equivalents of glycocoll equal one 

f grape-sugar plus two of urea — 
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2 (C,H,NA) = C„H,„0,„ + 2 (aH,N,0,)- 
Lehmann has also found a notable quantity in 1 
hepatic vein, but none in the portal. 

36. The bile, which doubtless is being secreted at ' 
the same time as the sugar, does not pass directly 
into the intestines, but is diverted into the gall-.^ 
bladder, where it remains until the stimulus of foot 
in the duodenum causes it to flow out. It is an ex-1 
ceedingly complex fluid, and very difficult to obtain 
in its purity : it probably has never been thoroughly 
examined: it consists chiefly of an oily resinous 
matter combined with soda, and is of an alkaline 
reaction ; it has a peculiar power of emulsifying the^g 
fat found in the duodenum ; it rapidly decomposej 
some of its constituents being re-absorbed into thd 
blood and some passing ofl' by the bowels, mixe( 
with the fjeces ; it contains little nitrogen, 
formula resembling the fats. There is no analysis ' 
of bile that can be perfectly relied on. The portal 
blood, as I have before stated, contains much fatty 
matter. Fat is composed of fatty acids, combinet 
with a base termed glycerine, which is sweet, and 
perfectly soluble in water. In the liver, that which 
is performed in the laboratory is beautifully carried 
out in the minute microscopical secretory cells. The « 
peculiar sugar glycocoll is separated and passes on tofl 
the hepatic vein, either as such or as grape-sugajfl 
and urea; and the fatty acids, combining with the! 
soda which has been set free in the stomach and the I 
colouring matter from the broken-up blood cells, J 
constitute the bile, and is taken up by the bile ducts. 
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37. The hepatic artery also suppHes blood to the 
I liver, first for its nourishment, and secondly, bringing 
I much oxygenized waste tissue for excretion. The 
I oxygen of the blood brought by the hepatic artery 

combines energetically -with some ingredient in the 

portal blood rich in carbon ; for Bernard has proved 

that the temperature of the blood in the hepatic 

t vein is nearly a degree higher than that in the portal 

[ Vein, and two degrees higher than that in the 

I hepatic artery, the blood in the portal vein being 

102''.92 Falirenheit. This combination has doubtless 

• taken place between the lactic acid and the oxygen; 

acetic acid, alkaline carbonates, and water, being the 

' resiUt. These ingredients will be traced further 

I -when speaking of the blood in the lungs. The 

isa of colouring matter before spoken of as existing 

' in the blood of the portal vein is not found in the 

hepatic blood, showing that it has in the hepatic cells 

combined to form the colouring matter of the bUe. 

38. The various and contradictory analyses of the 
bile I shall not attempt to state. M. Demarjay 
describes it as a choleate of soda, and this is the 
most simple, as perhaps the most correct, term for it. 
In conjunction with this simple organic salt, if I may 
be allowed such a term, are found many other sub- 
stances, such as cholesterine, oleate and margarate of 
soda, salts of potash, ammonia, magnesia, &c. Ber- 
zelius states that there are two distinct colouring 
matters mixed with the bile, yellow bilLfulvin and 
green biliverdin. These probably are merely different 
states of oxygenation of the same substance; for 



upon combining oxygen with the yellow bile of the 
carnivora it bccoraea green, and by separating oxygen 
from the green bile of the herbivora it is yellow. 
As we have seen that much nitrogen has been re- 
moved from the blood in the stomach, we now find 
that the liver remove's much carbon, by which the 
balance is properly arranged, and the blood passing 
from the liver may be considered to resemble very 
much ordinary venous blood; it however contains 
sugar, which will be afterwards accounted for. 

39. Some constituent of the bile may also com- 
bine with any pepsine which has not been disin- 
tegrated for tlie reduction of the proteine compounds, 
together forming albumen, taken up by the lacteals. 
The bile has many functions; amongst others, it acta 
as a stimulant to the absorption of fat by the lacteals ; 
it arrests fermentation commenced in the stomach, 
and putrefaction, which would otlierwise take place in 
theintestines ; it stimulates the peristaltic motion of the 
intestines ; it undergoes further changes upon abs 
tion ; and if it be prevented from entering the intestine, 
the animal soon wastes, and death rapidly ensues.* 

40. The chyme in the duodenum having been in- 
timately mixed with the bile, pancreatic fluid, and 
the secretions of the lining membrane of the intes- 
tines, is now neutral, or possibly slightly alkaline^] 
and the further digestion of starchy matter proceeds,, 
the lacteals being actively engaged in absorbing nutri- 
tive fluids from the chyme as it passes. On entering 
the ccecum, a second acid secretion is poured out, 

* Schwann. 
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and any proteine compound that has escaped solution 
in the stomach is here dissolved. On passing on- 
wards, the lacteals absorb all the matter that is capa- 
ble of entering into the formation of the blood, and 
in the large intestines much waste matter is poured 
out to mix with and aid in forming the fteces. 

THE CHYLE. 

41. This fluid is of the greatest importance, for 
on its normal elaboration depends the new blood, 
which is to nourish and form the body. I shall 
boldly give my views concerning the formation 
of the chyle, for upon them is principally based 
the further reasoning on the physiology and patho- 
logy of the aifections of which I treat ; and if what 
I bring forward is novel, let the evidence of its 
truth be examined into before it is set aside. In 
lese days of progress, a discovery or invention, 
iwever contrary to received views it may be, is 
Still looked upon with respect until it is proved to be 
unworthy of acceptance. We are not living in the 
days of Harvey, of Jenner, or of Hewson, those 
Bhining lights who dazzled their fellow-mortals from 
their great superiority to their contemporaries, but 
in days when hundreds of good men can examine into, 
and are capable of forming a correct judgment of any 
discovery, be it mechanical, chemical, microscopical, 
or purely theoretical. I trust, therefore, that I may 
lot be judged by preconceived notions, but by the 
rrectness or incorrectness of the various steps of my 
laaoning, and the data upon which they are based. 
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In a work of this description I am unable to give 
my observations and experiments in their minutice; 
although I trust some day to be allowed that oppor- 
tunity, but merely their results; but it is my desire 
to make every step as clear as possible without un- 
necessary verbiage. 

42. Chyle is the fluid found in the lacteals, and 
is absorbed through innumerable villi in the mucous 
membrane of the intestines from the chyme as it passes 
over them. The principal ingredients of the chyme 
as it passes from the stomach are, an acid solution 
of a proteine compound, phosphate of lime and mag- 
nesia, and various other salts, starch in one of its 
various forms, sugar, lactic acid, &c., and oil finely 
divided and distributed in the fluid. The pancreatic 
secretion and the bile, to a great extent neutraHze 
the acidity of the chyme; but the villi of the lac- 
teals are bathed in an acid fluid, secreted by the 
minute glands of the mucous membrane,* so that the 
phosphates of lime and magnesia are retained in 
solution; this solution of phosphate of lime and. 
magnesia is absorbed by the lacteals, together with, 
the peculiar proteine compound of the chyme and 
the minutely divided oil. The action of the cells sur- 
rounding the tennination of the lacteals is described 
by Professor Kolliker, and is doubtless known by 
most physiologists. The oil during digestion is found 
in minute drops in these cells, from whence they 
pass into the canal of the lacteal. 

43. The chyle has an alkaline reaction, and the 

" Simon. 
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phosphate of lime (taking that as the type, the 
phosphate of magnesia, &c,, acting in the same 
^—loamier throughout) immediately commences to crya- 
^kallize. Now the mode of crystallization of phosphate 
^Bof lime (as seen by the aid of the microscope) is 
^■peculiar : unlike crystals with regular angular forms, 
^pwhich increase sliding, as it were, through the sa- 
turated solution ; they increase during vibration up to 
a certain size, when they become stationary, attaching 
themselves to other formed granules : these crystals 

tare never angular, but of a rounded oval shape, thus 
showing their alliance to the organic kingdom. Our 
microscopes are unable to show the earliest crystalliza- 
tion of the phosphate of lime, but with a powerful 
sixteenth, by Powell, I have seen them vibrating when 
they have been too minute for measurement. (See 
Fig. 1.) Upon entering the lacteal, the phosphate of 

»lime commences vibration ; but being in a fluid that is 
denser than water — in fact, a solution of proteine and 
oU — each crystal becomes coated with a portion of 
these ingredients, vibration continuing; when many 
of these molecules are formed, they, upon approach- 

Ping one another, become attached in a line, like a 
small string of beads, vibration still continuing; 
when a certain number are thus joined they double 
one upon another, forming a nucleus, to which minute 
atoms are continually added until a tolerable aggre- 
gation is the result; this is a mass of molecules. 
The external atoms now proceed to form a cell-wall, 
Lwhich in this period of its existence is completely 
nvisible; but it consists of minute atoms, between 



32 THE CHTXE. 

which ai-e still smaller interspaces, which admit a. 
the passage of fluids; within the cell atoms are di 
covered, but separated from one another, and 
active vibration ; they appear to be undergoing 
change, many fresh ones appearing, and the cell 
increasing in size.* These cells are found iu largf 
quantities in the chyle which has passed through the 
glands, and doubtless the glands have some peculia 
power in aiding their formation, probably by tha 
supply of nerve force, also by removing the water 
wliich separates the minute atoms from one another, 
and thus bringing them in closer apposition, 

44. In the circulation of the chyle in the mesen* 
tery, the nuclei can be observed by the aid of the 
microscope in the lacteals immediately on leaving 
the bowel. These I believe to be formed in the glands 
of the Peyerian patches, as it can hardly be supposed 
that in the short distance from the vitlus to the edge 
of the mesentery (and at the rate the chyle flows, 
which, although much slower than capillary blood, is 
still constant and steady), they can be developed. 
KfiUiker says, " The number of lacteals which may 

* I have never been able to discover with the microscope the cell- 
envelope in its earliest stage. In fact, in very young ce 
in the ova of reptiles or birds, the cell-wall can only be proved to 
be present by the contained vibratiie molecules being evidently 
enclosed within a boundary; but in the older cells with w&Us 
having a double contour, when breaking up, as may be seen before 
the bursting of the white globule of the blood, the cell-wall gra- 
dually separates into many vibratiie molecules which diminish in 
size until they disappear in solution. 

The whole microscopical procesa as here described for the chyl». 
cell, may be easily doniouiitrated in the formation of the cells of 
many algie. 
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be traced during digestion from the Peyeriaii patches, 
is greater than that in other ]jarts of the intestine, 
although their villi are fewer and less developed," 
Brucke affii-ms " that there is a direct communication 
between the follicles and the lacteals." The contents 
f the follicles are (Kolliker) " soft and greyish (never 
ilk-white). They become slowly diffused through 
Water, and consist of a little fluid, with innumerable 
nuclei and roimd cells, which, when recent, appear 
quite homogeneous and of a dull grey colour, but 
are first cleared up, and ultimately destroyed by the 
action of water and of acetic acid, the nuclei at the 
same time becoming granular and very distinct, 
Among these elements, which here and there also 
contain fatty granules, and which, as the comparison 
of their various forms shows, are constantly under- 
g oing progressive and retrogressive development." 
^L 45. The first change produced by this process in 
^Bhe chyle is that of the proteine compound into albu- 
men ; this is effected chiefly by the removal of the 
excess of water bringing the atoms in closer appo- 
jitiouj the change being a physical rather than a 
oiical one,- — the next to be noticed is the gradual 
BiBappearance of the oil, and the formation of fibrine. 
flbrine is found in the plasma and in the cells, and is 
i higher form of albumen, and the material from 
hich most of the structures of the body are even- 
tually formed. The study of fibrine, then, is of the 
higliest importance, and, if properly understood, will 
kke clear the chief secrets of the organism. Fibrine 
t appears in the lacteals upon entering the glands ; 
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but it is not here completed, for the clot produced 
of a gelatinous character, of no great tenacity, and 
soon falls to pieces. The phosphate-of-lime atoms, 
surrounded with albumen and oil, when remov* 
from the lacteal (the walla of which, intimately coi 
nected with fibres of the sympathetic, exert a certain 
and powerful influence over their further preceed- 
inga), immediately approach each other, gathering 
together, and removing by pressure the atoms of 
water from between them. This takes place more 
rapidly if evaporation is going on, but if not it stiU 
continues, only more slowly. The atoms of fibrine 
in the lacteals in this position are not completed; 
they therefore do not attract one another so forcibly 
as the atoms of fibrine removed from the capillaiy 
circulation. It is these atoms of fibrine from^ wbw 
. the chyle-ceUs are formed, and also into what th( 
break up, as will be shown when speaking of the 
blood. As I have before observed, the ultimate 
of fibrine are not demonstrable with the highest 
powers of the microscope, but during coagulatii 
when many are gathered together, they may be disJ 
tinctly observed, especially around any cells that may 
be floating in the plasma. The fibrine in the plasma 
consists, therefore, of immense numbers of atoms of 
phosphate of lime, surrounded by albumen and oil, 
and in the circulation mutually repellent, except 
when forming cells; this repulsive property appears 
to depend upon the influence of the nerves, trans- 
mitted by the walls of the vessels. Upon entering 
the glands — situations where blood and nerve force 
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are brought to bear upon the flowing chyle — all these 
processes I have described proceed more rapidly ; the 
atoms of fibrine are of a higher character, the for- 
mation of nuclei, or aggregations of atoms, proceed 
more rapidly, and the nuclei quickly foi-m cell-walls 
around them. 

46. Upon its exit from the gland the characteristic 
chyle-cell may be seen ; it is a globular cell of about 
the [^ of an inch in diameter, colourless, and con- 
taining numberless active vibratile molecules, which 
appear like black specks, and resemble in their move- 
ments a disturbed ant's nest. As the chyle-cell 
advances it becomes less in diameter, and the vibratile 
molecules gradually disappear, until the cell is even- 
tually a pale, clear, apparently homogeneous globule, 
and is thus poured into the circulation. 

47. What I consider to have taken place is as 
follows. Becquerel and Eodier thus describe pure 
chyle (before entering the thoracic duct) :— " It is an 
opaque white lactescent fluid ; it is not coagulable, 
and when found to possess that property it muat be 
attributed to the admixture of a certain quantity of 
lymph." " The microscope shows, 1st, spherical par- 
ticles of exceedingly small dimensions, resembling 
fine dust; 2nd, larger globules, resulting from an 
agglomeration of the elementary particles ; they are 
round and clearly defined, almost transparent, and 
vary in diameter from 0'006 to O'Ol of a millemetre 
(iin, of an inch, MuUer, 7^, Prevost and Dumas). 
They are granular, and it is even possible to discern 
the manner in which they agglomerate together. 

d2 
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As both the molecular granules and the complel 
globules are dissolved by ether, it is evident that 
are composed of fatty matter." I quote the abo' 
as it bears out fuUy, as far as it goes, my own obsi 
vations upon the chyle ; and it is satisfactory to hi 
such great names to support ray views, even if it 
only one step in the process of the argument. Tl 
finely molecular cjtoblastema, consisting of (atoi 
of phosphate of lime and magnesia, enveloped by 
and albumen, the oU probably la the condition of 
acid chemically combined with the albumen and sail 
Ber2eliu3 says, " The aah of fibrine consists of phi 
phates of lime and magnesia, and a trace of iron. 
The components of the ash cannot be extracted from 
the fibrine before combustion by acids, and appear,, 
therefore, to have entered chemically into its com] 
sition, and not merely mixed mth it") numberli 
nucleoli, attaching to themselves others to which they 
have an affinity, become by aggregation nuclei, and 
are sufficiently large for measurement. The cell-wall 
is next developed, by the juxtaposition of such minute 
atoms that they are invisible ; but it expands by the 
continual interposition of new atoms between the 
interstices of the old ones. The membranous wall 
of the cell differs in its chemical properties in different 
kinds of cells, and even in the same cell it varies 
in chemical composition at different periods of its 
growth. The nucleus separates by degrees into its 
component atoms, during which process vibration of 
the atoms within the cell is seen. 

48. In the formation and destruction of all animal 
matter, vibration among the atoms is always demon- 
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strable by the microscope. It is therefore not always 
certain, when vibration is discovered, to what ca.tegory 
it belongs; but, in completion, the atoms increase in 
size, and become attached one to another; in disrup- 
tion the atoms decrease, and gradually disappear. 
AVater, or its component gases, is the means by which 
this vibratile action is produced ; in completion, water, 
or one or both of its gases, is added to the increasing 
molecule; in disruption, water, or one or both of its 
gases, is separated from the molecule : the other atoms 
forming the molecule being broken away by the sepa- 
ration of the interstitial water, the attraction and 
repulsion produced by these separations of atoms 
cause the peculiar vibration seen in the molecules of 
prganic matter. 
' The cell is now perfectly pellucid, and apparently 
Mogeneous, and is thus poured into the circulation : 
Ihas doubtless undergone various chemical changes 
bring its onward course, and is now ready to be 
^cmverted into the blood-cell, as will be shown when 
speaking of the blood, also its mode of reaction to 
_different tests. 

Fm. 3. 
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and nlbnTcen, in notiie vibration, 2, Tlje earae, incieaaed 
3. Atttcfaiag themaelveBODe to aDother. 4. Formingailoop. £. And 
gTBduaUy, by the addition of heeh atoais, producing a uuclaua. 
6. He extdrasl Uyer forniB an envelope, ivhich attirst is so delicate 
H to Iw invisible. 7. The molecQleB now begin to separate tbem- 
wlvCT froro the nucleus. 8. And, in actiTC vibrntion, gmdually dis. 
app<!iLr hj division in noliition. f . Forming the completed chyle-cell. 
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49. The chyle, when poured into the circulation, 
consists of the chyle-cella, floating in a seruna con- 
taining the atoms of fibrine. The fat has almost 
entirely disappeared ; albumen has increased from 21 
in the 1000 in the lacteals before entering the mesen 
teric glands, to 64 in the thoracic duct, at the ( 
pense of a peculiar proteine compound absorbed i 
the chyme. The water is less, and the serum mud 
resembles that of -the blood. The chyle is poui 
into the right side of the heart, and it there meel 
with the blood that has passed through the liver. 

50. THE BLOOD, 

Out of which all the tissues are formed, and from whicl^ 
the secretions are derived, is a most complicate 
fluid, and will require all our best attention to undei 
stand some few of its properties. In the right sid 
of the heart is collected the blood which has passed 
through the capillary system of the whole body, 
returning laden with effete matter collected during 
its progress, the chyle and lymph serving for new 
materials, and the blood which has passed through thei 
liver, spleen, &c. Before describing the action of 
oxygen upon the blood, we must first know whaf 
these several bloods convey to the lungs, so as more 
fully to understand the process. Ordinary venoua 
blood contains carbonic acid gas absorbed in the 
serum, it also brings the results of destructive assimi*- 
lation, the altered albumen and fibrine, which has 
been used in the formation of the tissues, and which 
is returned in the veins not as such, but as krcatine, 
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gelatine, uric acid, — as various salts, carbonates, lac- 
tates, acetates, &c., ready for combination with 
oxygen, either to be discharged as watery vapour and 
carbonic acid, or by oxidation to be prepared for 
excretion by the various glands. The chyle I have 
before described, bringing fresh albumen, fibrine, 
salts, and the chyle cells. The hepatic vein brings 
glycocoll or grape-sugar, lactates and carbonates, and 
a nitrogenized compound, always associated with 
lactic acid an oxide of proteine, and in the analysis 
blood described under the head of " Extractive 
itters." There are also many fatty matters which 
are separated from the fibrine during assimilation ; 
they are termed seroline, eholesterine (removed by 
Jhe liver), margaric, stearic, and oleic acids, combined 
soda. 

51. I think it would be advisable in this position 
to give an analysis of the blood, the moat recent 
being that by Messrs. Becquerel and Rodier: — 

AnalyvU o/iOOO Parts of Blood. 

Specific gravity of blood 1060'00 

Water 781-00 

Globules 135 00 

Albumen ■ . . 70-00 

Fibrioe 2-60 

Fatty matters, extractive, aud fret) solte lO'OO 

Phosjihatea 0-5fi 

Iron 0-36 

AnalyaUo/U) Parts of Fat, Extractive, ated Free Snlla. 

I Seroline 0-025 

Fat8 , 1-550 ■? eholesterine .... 0-125 

I Soap 1-400 

oil ^nn ( Chloride of aodiuiii. . S'S ' 

^^^ ■ "" isol„U.»ll.of„a. . M 

Ebctractive matters 2'4S0 
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Analysis of 1000 Pwrtt o/Serum. 

Specific gravity 1028-00 

Water 908-00 

Albumeu 80-00 

Extractive, fat, and free salta . , . , 13-00 

52. Mitscherlich, Gmelin, and Tiedemann, "suppose 
that by the free contact of the blood with the air dunngi 
respiration, acetic acid is generated, which decompose 
the alkaline carbonates of the venous blood, and sel 
free carbonic acid ; and that the oxygen of the inspire 
air unites in part directly with carbon and hydrogea 
forming carbonic acid and water, and in part enteJI 
into combination with organic compounds containei 
in the blood; the result of which is, that organli 
products which are necessary to life, are produced 
and at the same time other organic substances an 
converted into lower organic products, such as acetif 
and lactic acids, which decompose a part, of the cap 
bonates contained in the blood, and expel the carbonk 
acid into the air-cells of the lungs." 

53. The amount of free carbonic acid in venoiu 
blood that can be separated by agitation is, accordinri 
to Lehmann, 70 in 1000, but by the addition of ax 
acid 300 per 1000 can be separated, showing thai 
there is a very large percentage of carbonic acid 
combined with bases as carbonates, much of which h 
separated in the lungs : a free acid is required for thi^ 
and that the acetic is the one, I think I shall be abk 
to prove by its action upon the chyle-ceU. 

54. The glycocoll formed by the liver, or its 
plementary products, grape-sugar, &c., comliines with 
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oxygen and is given off as carbonic acid ; the lactic 
acid, by oxygenation, is changed to acetic acid and 
■water. Properly diluted acetic acid produces within 
matured chyle-cell the free celljfifonn nucleus 
Wharton Jones ; in other words, the young blood- 
cell. The young cell (escaping from the old cell, which 
melts down in the senira) absorbs within itself the 
proteine oxide, associated with the lactic acid, and 
some fatty matter, which, together with the iron 
already within it, constitutes hsematin, the colouring 
matter of the blood-cell. 

I 55. Experiment. — If a drop of blood from the right 

side of the heart of an animal recently killed be 

dropped into a little water upon a slide, and placed 

beneath a quarter object-glass of a good microscope, 

pale globules will be seen in large numbers, they 

at first perfectly transparent, but soon minute 

ilecules will appear in active vibration, — never rest- 

ig, always changing, they increase in number and in 

, and gradually form in the centre of the globule 

irregular mass or ring of molecules; very dilute 

;tic acid hastens this process, and a cell is produced 

ithin the globule much resembling the coloured cell 

the blood, only smaller, and the outline is irregular. 

the acid be diluted to exactly the proper strength 

[(determined by experiment) a cell will appear within 

;e white globule, exactly resembling the coloured 

(11 in the blood, except that it is paler and smaller. 

56. There is no difficulty in demonstrating the 

ive, provided the manipulation is as I have de- 

iribed; if not, if the blood is first placed upon the 
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glass, and coagulation commences before the watef 
is added, the result will always be a failure. Th« 
blood must he dropped fresh drawn into the water,! 
and the acetic acid added afterwards. This experi- 
ment, although performed out of the body, is yet' 
done upon live blood ; if the blood be dead— that i 
say, if coagulation has commenced — the effect is quite 
different, I believe that what is here performed 
artificially is beautifully carried on in the lunge 
every minute of our lives, new blood being the result; 
I shall speak further of this when engaged upon 
assimilation. 
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BepreeenU the sotion of diluted acetic acid upon the white oetl 
immediately on its remoral from the ctrculntioD. The first ehowa 
the appBftrance produced by the rooat diluted aoetio acid, maoj 
molecules ajipearing within the cell. The second, where the acid ii 
a little stranger, the DioleculeB gather towards the centre. "Dib 
third, tlie acid ia in the exact state of dilution to produce the oeUn- 
form nucleus within the cell. The remaining three bLow the effects 
of lees diluted acid. 

57. The water given off in the lungs, is derived 
from the excess which has been absorbed from the 
chyle during its completing stage; and also is formed, 
there by the union of the oxygen of the atmosphei'e. 
with hydrogen, from some weak hydro-carbon brought 
to the lungs by the blood for that purpose. Under- 
certain conditions of the atmosphere and of the 
blood, it is possible that water may be absorbed by 
it, although not in large quantities. Nitrogen also 
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given off by the blood in the lungs ; it also, under 
me circumstances, may be absorbed. 

58. The colouring matter of the blood is in solu- 
lon in young cells ; but in old cells, namely, such as 

broken up in the liver, the cell-walls will be 
mnd coloured, the hcematin having combined with 
,e structure of the wall. This can be demonstrated in 
lyroken down frogs' liver under the microscope, where 
the coloured envelopes may be seen floating about, 
the nuclei and contents having escaped. HgemaphEBin 
lund in the cell and in the serum is of a pale straw 
(r amber colour, is soluble in water, and passes off 
the urine; it does not appear that hasmaphseiii is 
dependent upon iron at all for its colour, and it turns 
very dark upon keeping, as is seen in some forms of 
■rine when kept. Hiematin is of far greater import- 
ice : it is of a nitrogenous character, and important 
liseases are connected with its abnormal formation 
d excretion. It is possible that heemaphjein may 
but a modification of hsematin ; at all events, they 
found in separate situations, both in the blood and 
the secretions. 

59. The colour of the corpuscles of the blood is 
fected by two forces, chemical and mechanical: 

lliey are reddened by contact with oxygen, also by a 
,rong solution of salt. On the contrary, they become 
['darker by contact with carbonic acid, and distilled 
■ater. When they are contracted biconcave, they, 
masses, reflect a crimson colour; when swelled 
dconvex, a purple. Although the colouring matter is 
le same in both cases, yet I believe that they are in 
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a different state of oxygenation, and that the differ- ■ 
ence is not entirely owing to their change of form. 
"Water dissolves the colouring matter of the blood in 
all proportions ; but the serum of the blood will not 
take up beyond a certain quantity — Berzelius believes, 
on account of the albumen ; Miiller, from the Baits iaii 
solution. 

60. The blood-cells contain within them an i 
salt of potash, probably an acetate; the serum, aQH 
alkaline salt of soda, probably a phosphate, togethet-fl 
with the chloride of sodiurn. The salts in the serum 
are so exactly balanced with the water as to keej 
the blood-cells in a normally filled condition ; fta! 
if the salts in the serum were in too great an ex-l 
cess, the fluid contents of the cell would exude byj 
exosmosis, whereas if the serum was too watery, the! 
cells would fill up and perhaps burst by endosmosis;:; 
it is therefore of the greatest importance to thel 
economy that the salts be in sufficient quantity; the! 
urine removes any excess from the blood, 

61. It is from the cells and plasma that thei 
nourishment of the tissues is procured ; from them ' 
are formed the secretions, and, except some portion 
of the faeces, the excretions ; by their aid oxidation 
takes place through the whole body to its remotest ■ 
atom, and it is to them therefore that our studies must 1 
be now referred, as from them the most useful know-j 
ledge of the physiology of the system is to be gained..] 

62. The arterial blood poured out from the heartV 
through the aorta consists, microscopically, of im-i 
mense numbers of coloured corpuscles, both old! 
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and young, with colourless cells, not yet changed to 
coloured corpuscles, floating in a serum, which, after 
food, frequently is found to contain small masses of a 
proteine and fatty nature, arising either from im- 
properly digested aliment — or, what is still more 
likely — immature nuclei and nucleoli from the chyle, 
not yet entered the stage of chyle-cell. The serum 
is of a pale straw colour, from hfemaphasin in solution. 
It is positively electric. Aortic arterial blood contains, 

I in well-fed animals, more solid residue than venous ; 
(Sxygen is found in the serum, and the salts are 
cluefly in an oxidized condition. Urea and uric acid 
have been detected in most minute quantities : these 
are nitrogenized matters which have been oxidized in 
the circulation, and which are eliminated by the 
kidneys. 
63. Arterial blood has a greater capacity for heat 
l^n venous blood, or water ; thus, if water be placed 
at 1000, venous blood will be 892, and arterial blood 
1030, or upwards of one-seventh part more. The 
temperature of aortic blood is, according to Bernard, 
101°.66, that of the hepatic vein being 103°.64; and 
although the blood has apparently become cooler in 
passing through the lungs, yet it has the power of 

i giving off tlie seventh of its heat, and still retaining 
the same temperature to the thermometer : this power 
depends upon the oxygen contained both in the cor- 
puscles and in the serum, and is a wonderful pm- 
vision of nature to retain a luiiform temperature 
tliroughout the body, from the extremities to the more 
central organs. 
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64. From recent experiments instituted by Mr. 
Savory, he endeavours to prove, and, I think, with 
success, that arterial blood in health, and under the 
normal conditions of aeration, is warmer than the 
venous; but during interruption of oxygenation it 
falls a degree or so below it : still there is only 
degree or two difference between the two. It is 
arterial blood that the secretions are derived, as th( 
effete matters returned by the venous system require 
oxidation before they are fit for elimination by the 
various secerning organs. I shall speak further 
this under the head of assimilation. 

65. In the circulation, albumen is brought by 
arterial blood for the nourishment of those tissues fc 
which it is adapted. Albumen must be looked upon ii 
two lights, — first, the mechanical, consisting of atoi 
suspended in water; secondly, the chemical, whi 
these are found to consist of certain gases and inor- 
ganic constituents. Mechanically, the atoms throwing 
off particles of the gases of which it is the aggregatioi 
enter into fresh arrangements with the atoms of tl 
tissues which it is about to nourish. Those atoms 
gases which have been thrown off enter into firei 
arrangements amongst themselves, and a compli 
mentary product is the result. 

66. During all tiiese changes, as I have befoi 
attempted to show, currents of cell electricity, or ci 
force, are generated ; these correlate into animal heat,' 
or nerve force, or are retained as an expansive force 
(a force which lies dormant between the particles 
matter separating them frojn one another). This 
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the mechanical view of the transformations of albu- 
men taking place during assimilation ; but then there 
is the chemical, which is only another term for the 
same change. The complementary decompositions of 
albumen are many, and take place in different 
situations of the capillary circulation, according to 
the tissues to be nourished and the ingredients 
required. 

67. I extract the following from Simon's Che- 
mistry : — 

*'The extremely high atomic numbers of many 

of these substances, aa, for instance, of the protein- 

Lcompounds, render it very probable that each atom 

3 decomposed into various new atoms of less atomic 

■eight. With the scanty materials in our possession 

we may attempt an ideal sketch of the metamorphic 

iction that goes on in the blood, the conditions being, 

hat there is an absorption of oxygen, and that 

irbon is given off; it will, at any rate, afford an Ulus- 

•ation of the facihty with which such equations may 

; deduced, and of the slight degree of confidence 

lat should be placed in their interpretation, unless 

isted by established facts. We may, for instance, 

Beuppose that four equivalents of the organic portion 

<)f haematin (C^IIjjNjOj), by the absorption of oxygen, 

■■will be decomposed into choleic acid, uric acid, urea, 

Iwid carbonic acid. Thus- — 



4 at. htematin . 
1 64 at. oxygon 



" Likewise — 



■ C„, H,, N,, O,, 



= C H,, N,, 0„, 
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2 at. clioleio acid . C,. H„ N, O^ 
1 at. uric acid . . C,„ H. N, O, 

3 at. urea . . . C, H„ N, O, 
TO at. carbonic acid . C, 0,, 



= C„. H„ N„ 0,„ 



"We may in a similar manner conceive that glutin, 
urea, and lactic acid are formed from proteine by the 
absorption of oxygen and the liberation of carbonic 
acid; for — 



3 at. protein 
46 at. oxygen 

" Likewise — 

2 at. glutin . . . C,, H„ N, 0„ 

3 at. urea . . , C, H^ H, O. 
6 at. lactic acid . . C„ H^ . . . 0„ 

13 at carbonic acid . C,, O,. 



.C.,H„N..O,.| =c„H„N.„0,. 



= C,„ H„ N,„ O^ 



" If we conceive that the blood corpuscles 
formed of globulin (a protein-compound), ksematin 
and margarin, they may, by the absorption of osygi 
and the development of carbonic acid, be decomposed" 
into many oilier substances, as, for instance, into 
protein, cholesterin, margaric acid, urea, uric acicj, 
and lactic acid ; for — 



10 at. protein 
1 at. licematin 
1 at. margarin 
138 at, oxygen 

" Likewise — 






N. 0, 



5 at. protein . . 

2 at, oholcHterin . C,, H^. 

2 at. margaric acid. C,^ H, 
10 at. urea . . . C„ H, 

2 at. uric acid . . 0„ H, 
14 at. lactic acid . . C,, H. 
62 at. corbouic acid . C„ ... 



C™> H,„ N„ 0,„ 



= C^ H„, N„ 0„ 
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^ similar illustrations of possible metamorphic 
actions might be adduced, but as they do Tiot contri- 
bute to the advancement of chemical science, we shall 
omit to notice them." Quite true! But at the same 
time some such changes do take i>lace in the capillary 
system of the organism, and although these may not 
be the very ones, they will give an idea of capillary 
chemistry, — an idea which must be fully rejdized 
before advancing in the argument. 

68. The manner in which the various tissues are 
nourished, and the way in which the effete portiona 
are removed, I believe has not been yet demonstrated ; 
but, from careful and prolonged microscopical exami- 
nation of the methods of repair of tissue in the web 
of the Iwimj frog, and the mesentery of the living 
mouse, I believe that I am in a position to explain, 
ia a rough manner, those wonderful processes. 

69. The tissues to be nourished are of very various 
aids. We have the muscular, composed of bundles 
' minute striated tibrilla;, of a diameter much less 

than that of the blood-corpuscles; we have fibrous 
tissues, consisting of a network of tough fibres, with 

Ipiterspaces of homogeneous membrane ; we have tis- 
iaes formed of aggregations of cells, about the size 
nl' the blood-disk. Again, there are tissues formed 
pf very large cells, ten times as large as the blood- 
(jell, or even larger. In the human body, at the 
present state of our instruments, it is impossible to 
demonstrate the method of repair of tissue ; but with 
[■ animals it is different : with the tail of the 
dpole, or fish, the web of the frog's foot, or the 
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mesentery of mice, rabbits, &c., the secrets of Natui 
can, witb study, be wrenched from her, and be em- 
ployed for our use. 

70. There are few situations where we are enable! 
to observe, by the aid of the higher powers of the 
microscope, the changes which the blood-corpuscles 
undergo in the capillaries during life. Those that I 
have myself studied are the web of the frog's foot, 
the tail of the fish and tadpole, and the mesentery of 
the mouse, puppy, &c. I have in vain attempted to 
obtain any reliable information from observations 
made upon the web of the wing of the bat, the tissue 
not being transparent enough to transmit sufficient 

light. 

71. The following remarks comprise the results of 
four months' microscopical observations upon 
web of the frog's foot : — 

Upon gradually focussing a good quarter obji 
glass, minute nipple-like processes, slightly raised 
above the surface of the epithelium, first present 
themselves to the view; they are situated at 
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The epithelium of the wob (frog's foot), showing tha miiiute ii^i]il«- | 
like openiugH, The nuclei in the lawer figure appear &Ftor death, 
or by the agency of acotic luiJ . 
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■margins of the liexagonal epithelium scales, one oi- 
two to each, and are the mouths of minute tubes 
which pass between the scales. The epithelium is 
tesselated, hexagonal, and perfectly transparent; that 
is to say, that during life, and except under the stimu- 
lus of reagents, the epithelium cells contain no nucleus. 

72. Beneath this external layer lie the pro[>er 
tissue-cells of the web ; they are packed closely to- 
gether, are oval, and not flattened. The serum pene- 
trating between them retains their plump form; they 

lave a granular appearance, and are not transparent. 
Bored between these cells are the capillaries, theii' 

loats being the cells themselves, which, by the con- 
:ant attrition of the circulating corpuscles, are per- 
fectly smooth, 

73. Entering at the side of the web, and running 
Wde by side, are the principal artery and nerve sup- 
plying it. Of the same diameter as the artery, the 
nerve is formed by the interlacement of numerous 

g ^rk bordered tubules. The coats of the artery are 




artary and narve of the web of the frog's foot,— 
No. 1. 'lliu aHery; the aolouroJ Folla Qouiiri); through the centi'e 
at the tube, the cotourlesB globiilsB dragging along the waWrt : tbo 
elongated celbi fomiiag the contfl are sbown. 2. The nerve, formed 
of dark bordered tubules. 3. The capiJIarieu, brauchiug off from tli^' 
arterj. 4. Tbe cells, forming the tissue of tlie web. 
B 2 
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formed of two or three layers of elongated flattened- 
out cells, overlapping one another like tiles : upon 
division there is only one layer of flattened cells, and 
in the capillaries none. 

74. The flow of blood is so rapid in the artery, that 
the coloured corpuscles cannot be distinguished as they 
pass through the centre of the vessel ; but, dragging 
and bounding along the sides with the serum, the pale 
globules may be seen, impelled onward by the force 
of the circulation. The blood is of a rusty yellow 
colour, but red where many cells are collected toge- 
ther. If the frog be made to struggle violently, 
arterial circulation is arrested, the veins on 
opposite side of the web become clogged, and the bh 
in the capillaries flows backwards from the vein 
the artery. Upon arterial circulation being reinstated,' 
there is a see-saw motion in the capillaries, the blood 
flowing backwards from the vein meeting that from 
the artery; however, after several oscillations, tl 
natural circulation is again restored, 

75. On more closely examuiing the arrangemi 
of the capillaries, one bent at right angles to anothi 
may frequently be observed ; prol)!ibIy at the foi 
there is a mass of pigment matter. 



uow 
Dge- J 
.tly,a 
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A npiUuy tJiviciing into two. At the faHc three pigment-ccJlfi & 
BhQwn, with a. coloured oell bent upon them, doubtful by which 
capillary !■) proceed. 3, Cutiillariea. 4. 'Hasue-cellB. 
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This IS a very favourable position forobscrving the 
passage of the cells, for on arriving at the branch 
they frequently hesitate, as it were, which capillary 
to take, and a coloured cell may occasionally be seen 
to bend itself upon the elbow of tissue, half in one 
capillary and half in the other, when, after resting a 
moment, it will advance onwards. The capillaries 
are not all or always of the same calibre. The tissue- 
cells are very elastic, and expand or contract at the 
stimulus of heat, cold, chemical reagents, or from 
that of the neires. A capillary, if watched for some 
time — half an hour or more — may be seen to expand 

Lpr contract very slightly according to circumstances. 

m 76. There are two forms of corpuscle in the blood 
of the frog, the coloured and the white; the coloured 
in the circulation is an oval flattened, perfectly trans- 
parent cell, extremely elastic, and able to take any 
form required by the tube through which it is passing, 
and the obstructions in it. The white is globular, 
apparently granular, elastic, but always retaining its 
shape, — of different diameters, some being twice as 
large as others : they always drag along the walls 
of the vessel through which they are passing, the 
coloured cells wriggling past them. Occasionally 
several white cells congregiite together, obstructing 
the circulation; the coloured cells, however, insert 
themselves between them, taking any form, so as to 
pass on. 

77. The tendency of the coloured cell is to proceed 
as rapidly as possible, that of the white to drag and 
congregate together, obstructing the capillary circu- 
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lation. In counting the proportion of white globules 
to coloured cells as they pass through a capillary of 
small diameter, there is no regularity ; for instimce,; 
29 coloured, 1 whit«, 1 2-1, 2M, 40-1, and bo on. 

Occasionally a capillary may be seen of smalleii 
diameter than the average, in which several white 
globules are collected ; upon watching for a consider- 
able time, it may become completely clogged with' 
them, and a few coloured cells may be impacted 
amongst them, unable to escape either way, and cii*' 
culation in that branch is arrested. If the eye be: 
removed from the microscope, on looking again, the; 
observer will be surprised to find that he has lostr 
sight of the capillary altogether, that the tissue-cells 
adjoining the capillary and the white globules fiUing; 
it, are so much alike that he cannot detect the differ- 
ence ; at length the few entrapped coloured cells are 
discovered, pointing out the position of the tube^ 
After some time — from one to two hours — if this capil- 
lary be watched, vibration amongst the white cellj 
may be observed ; the diameter of the tube inert 
slightly, the force of the circulation in the adjoimn| 
vessels is communicated to the one under observation: 
and the white globules are slowly pressed onward^ 
and are driven into the circulation by the advancing 
coloured cells — the coloured cells, however, that ha^ 
been retained amongst the white globules, are com' 
pletely changed ; each one has collected within its 
a nucleus, the colouring matter lias flown out, ant 
they not only exactly resemble the adjoining tissu& 
cells, but actually are tissue-cells. 
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78. Upon the return of circulation in the capillary, 
the beating of the cells gradually flattens them out, 
and they form part of the smooth wall of the capil- 
lary; to make up for this fresh acquisition to the 
wall, some of the old tissue-cells of the opposite side 
are loosened, and are floated off into the circulation, 
and are observed to exactly resemble the white globule 
of the blood. 



.^i.y'^*9. 



Fm 8 — The capillaries are biocked with white globolea, a few coloured 
cells being detnmed aJuong^Bt them. The di&rence between tbe white 
globules m the circulation, and tLe cells fonoing the Useue, can 
hanilj be detected. 

FlO. 0. — The some capiUaries, circulation having commeaced in them, 
and &Be from the white globulea. The ragged edge of the lower 
portion of the transvetae capillary will ahow tliat the tiaaue-cella and 
the white globulea are eiactl; alike. 3. Capillaries. 



79. On three distinct occasions, in four months' 
llmost exclusive microscopic observations of the cir- 
iculation in transparent portions of living animals, I 
Jliave observed the above phenomena in the web of 
the frog's foot. I am perfectly convinced in my own 
mind that what I have described is the mode of repair 
of tissue in the web; and from other observations 
Upon living and dead blood in the frog, I draw the 
illowing conclusions : — 
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80. In the circulation the coloured blood-cell con- 
tains no nucleus. Out of the circulation, or during 
such changes as I have described, a nucleus is formed. 
The mode of accomplishing this I have seen take J 
place beautifully under the microscope, in the blo< 
of a newt that bad been dead two days (8ummer)a 
the cell, when placed upon the slide, is transparentd 
the contents then appear to pucker from the cLPcuobfl 
fcrence to the centre, and gradually draw togetha 
slowly, till at last a solid nucleus is formed in thi 
centre of the cell, the whole process proceeding unda 
my eye, and taking thirty or forty seconds to com 
plete: with the aid of acetic acid it is accomplisha 
in a moment. 

Flu. 10. 
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Tbe coluured cell rpnniiig a nudeuB witl in itself, fiom the blood of A 
rnjwt which had been liuad two days The traDsparant cell, tbe 
apparent (luckenDg of the conteata fiani the ciroutnfereace to the 
centre, the apjiearance of rdnleciiles, the fonaation of the nucleus, 
the falling to tbe aide, its dischirge and pluiiipuig up, is here ehown. 

81. In a drop of blood from the live frog, howevea 
quickly it may be placed on the slide and focussedj 
it is hardly possible to see the nucleus forming, 
rapidly does it take place. This may be acconi-4 
plished, however, in the living frog, by woundinj 
the web whilst under the microscope; the cells i 
they escape from the wounded capillary are seen ( 
contain no nuclei, and whilst resting on the livin 
tiijsue take some minutes to form them; the i 
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then shrivel, the coloured contents being poured out. 
I have never in the circulating blood seen a coloured 
cell with a contained nucleus, and I have not as yet 
discovered the change of the white globule into the 
coloured cell, although I have no doubt that it takes 
place, probably in the lungs. Mr. Gulliver, however, 
in the appendix to Gerber's Anatomy, has figured 
such a change, " Blood-disks of a very young water- 
newt, apparently in progress of formation from the 
colourless globules." 

82. The white globule in the chyle found after 
passing through the glands, when in the granular 
stage, very much resembles the white globule in the 
frog's blood. In the chyle, the globules by the con- 
tained molecules becoming dissolved, on entering the 
circulation are perfectly clear and transparent. It 
is proljable, therefore, that the white glubule in the 
frog's blood, on entering the lungs, undergoes the 
same vital change; and swells up, absorbing within 
itself the ha;malin brought from the liver for that 
purpose. 

83. The colouring matter of the blood contains 
iron intimat<;ly combined with it, and acting as a 
powerful stimulus to this change; by its aid the 
coloured corpuscle in the flowing blood has its 
peculiar power of volition, if I may make use of 
such a term ; for there is no doubt that certain tissues 
attract certain blood-corpuscles, and that they flow 
awards them, avoiding other tissues: this can be 

mtinstrated by the microscope ; for corpuscles may 
6 seen to fly towards a spot in spite of all obstacles ; 
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and again other cells, wliich may be blocked up iu a 
capillary by white globules, gradually wriggle out of 
it, even against the current of the circulation. 

84. The white globule, on the contrary, has no 
attraction for any particular tissue; it drags along 
the walls of the capillaries and small vessels, impelled 
onwards by the vis a tergo of the circulation, and at 
every opportunity remains stationary; they are i 
various sizes, some only half the diameter of othen 
and it is probable that whilst dragging along 
coats of the vessels, they may be collecting used a 
exhausted molecular matter for further change, or I 
serve as materials for secretion : this is borne out 1; 
the fact that the vessels of the kidneys of the fro 
contain a larger per-centage of white globules thad 
those of other parts. 

85. In the repair of the tissue forming the web a 
the frog's foot, it may be perceived that the coloured 
cell is placed bodily in position; it then gradually 
collects within itself its plastic contents, the colouring 
matter is poured out, and it becomes a single brick 
of the repaired structure; but in other tissues, nerves, 
muscles, &c., it is quite evident that this method q 
repair cannot be the one made use of. 1 have, then 
fore, instituted several microscopical observations a 
experiments upon the mesenteries of warm-t 
anunals during life. I give the animal chlorofon 
and whilst under its influence, the mesentery 
placed beneath a quarter object-glass as soon as ] 
sible : the animal seldom survives the operation moj 
than twenty minutes : it is, therefore, a very difficuj 
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matter to make accurate observations; but on one 
occasion I observed in the mesentery of the live 
mouse the following method of repair : — 

86. One -inch Object-glass. — The mesentery is 
sparingly supplied with blood-vessels, — two or three 
large ones are seen with nerves to pass to and from 
the bowel. 

Quarter-inch. — The blood-vessels are covered and 
surrounded by innumerable fat-globules, from the 
most minute to some having the diameter of 1 -600th of 
an inch. The mesentery is composed of a network of 
fibrous tissue, with transparent interspaces ; an artery, 
dividing into a larger and smaller branch, runs to- 
wards the bowel ; at the bifurcation an eddy is seen 
(during the rest between each impulse of the left 
ventricle) to contain many cells floating in the serum. 
Some blood-ccUs escaping from a wounded vessel 
uiKJii the surface of the mesentery, immediately swell 
up, probably from endosmoais of the thin serum 
bathing the mesentery. At right angles to a capil- 
lary, a portion of the tissue appeared blocked with 
lilood-cells in various degrees of liquefaction: in one 
portion the outlines of the cells were so pale as 
hardly to be detected, and the colouring matter 
almost removed. At another part the cells were more 
distinct, and surrounded by molecules of coagulating 
fihrine taking a fibrous arrangement. Dilute acetic 
acid Ijeing dropped upon the mesentery, the hitherto 
transparent Interfibrous |K)rtion has a cellular ap- 
■ance, nuclei, and larger and smaller cells arc 
, in the same manner that, upon the addition of 
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acetic acid to the frt^s web, a nucleus gathers witHtr 
each epitlielial scale. From what I observed gene- 
rally, I drew the foUowing conclusions. 

87. The mesentery is composed of a moderately 
fine network of fibrous tissue, between the meshes of 
which pass blood-vessels to and from the bowel ; 
nerves are, a-s they always are, well supplied 
blood; the lacteal runs ^rith the vessels, laying 
wthout its walls a large supply of fat for use wi 
retjuired. The tissue is repaired as follows, — a cai 
lary is blocked with blood-cells, the pale globules 
break up, discharging their contenta as oiinutc 
fibrillse; the fibrine of the plasma gathering up, 
molecules fonn a network of fibres joining those 
the neighbouring tissue; the coloured cells m* 
down in the interspaces, formi:ig an interfibrouf 
membrane, which, in the five animal, is perfectly 
homogeneous and transparent, but after death, and 
upon the stimulus of acetic acid, is seen to take a 
cellular and nuclear arrangement. 



utc 




Tlio meaetitury ot the inoiua. — On the right-band side of the Ggura llk« 

fibres lit tbe tinsue >re bIiowd vihii the tranapitreDt iDterapnooB. On 
tbe left-hand, at the lower portioa, a blacked capillary; at the upper, 
largo obIIb imd DUolei appear, the result of the aotion of iLoetic add. 

88. The capillaries running as they do in the areolar 
tiflsue (as it is correctly called in man, although cellular 
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reptiles, &c,), afford nourishment to the other 
IBues; that is to say, the areolar tissue acts as a 
wnge, absorbing the materials from the blood which 
is constantly flowing in its substance, to supply the 
more delicate tissues with materials for their repair, 
blood-cells actually melting clown into a solution of 
molecules for such purposes. The areolar tissue is 
found everywhere where blood-vessels are required, 
except in some of the glands, the capillaries there 
running between the cells themselves. During life, 
areolar tissue is transparent and apparently homo- 
geneous, but after death, or by the aid of chemical 
reagents, nuclei and cells are produced, showing the 
original materials of which it is composed. Running 
with and around this homogeneous tissue, are many 
fibres, and fibrillse of elastic tissue. 

89. We thus perceive that the blood-corpuscles 
themselves, being retarded ui the capillaries, arrested 
by the larger white cells, melt down, and are made 
use of by the tissue for which they are required ; at 
the same time the waste particles that are flouted ofl" 
enter the circulation and become oxidized as they 
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The while and coiouraJ calls of the blood in man, obacrved under dif- 
Terent wpects, and with different msgnirjiiig powors. The two 
uppor globules nre coloured cella unde)^i"g uonguUtJon, collecting 
within theniBclves the luost ilelicstely fine niulecular matter, OB aeen 
by the aiil of a powarful Hixteantli {by Powell). A quarter will not 
detect these fine molecules. 
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proceed, eventually to be discharged by the t 
whose structure is peculiarly adapted for their ela 
nation . 

90. In -the skin and mucous meinliraiies, whe 
the cells composing them are so much larger tbau ' 
those of the blood, the layer nearest the capillary L* 
formed of blood-corpuscles ; they increase in size a 
they proceed outwards by absorbing fluids of tlw 
plasma, and grow until removed from its influence, 
when, having attained their fuU size, they are thrown 
off as effete. The epithelium scales when thrown 
off are dead; the fibrine, as the last act of lifi^ 
coagulates in the centre, forming the so-called nucleus. 
It is easily demonstrable in the foot of the frog or tlie 
tail of the fish, that the hexagonal epithelium scale 
contains no nucleus during life, except under the 
stimulus of chemical agents. There are doulitless 
many tissues that are nourished solely by the plasma 
— the cartilages, for instance, containing soda de- 
rived from it; but the higher order of tissues, the 
muscles, nerves, &c., gain their nourishment : 
the cells themselves. 

91. The waste particles of the tissues combine ti 
the oxygen brought by the blood, and entering i 
new arrangements, are carried off by the veifl 
again to be oxygenated in the lungs, part passing i 
as carbonic acid gas and watery vapour, part 
coming materials for some secretion, and part i 
dergolug some further change. 

92. The coloured cells melt down, yielding 1 
plastic contents for the nourishment of the tissi^ 
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iquiring repair; the white globules take up, or are 
Bed from the waste matter of these tissues, and 
■ithin themselves prepare their contents for some 
wretioii for which they are adapted. In the circu- 
n, or even out of it, I have not yet been able to 
demonstrate by the microscope the difference between 
the perfect chyle, or lymph-celL, and the white globule 
of the blood, they bear so great a resemblance to one 
another. I have no doubt that it may be done 
eventually. 

93. By these observations, I have endeavoured to 

show that the repair of the more complex tissues is a 

work of time, that the cells by which the plastic 

matter is elaborated, pass through many phases and 

visit many organs, imparting and receiving fluids, by 

■which the changes required for their ultimate con- 

pBummation, and ability to form a part of the solids of 

the body, are eff'ected. Whilst undergoing this process 

secretion takes place, the glands — aggregations of 

r-«ells — remove crude ingredients from the new blood, 

nd produce a change in them, adapting them to the 

•rants of perfectly normal blood. Excretion is the 

let of removing from the blood old and waste matter, 

(rincipally derived from the worn-out tissues, which 

lave been repaired by the perfect blood. 
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94. Pervading every part of the body, are a series of 
teasels called lympliatics, or absorbents ; their func- 
^on is to absorb from the tissues which they pervade 
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those molecules of fibriiie, jilbiimen, salts, &c., which 
have been separated during tisaut; change, and which 
are imbued with sufficient vitality to form the nu- 
cleoli and nuclei of lymph-cells. The lymphatics are 
to the tissues what the lacteals are to the chjme, — 
they absorb all that they are able, and proceed in 
exactly the same manner ; nuclei appear in the 
lymph as it flows, and cells are formed, eventually to 
be converted into blood-corpuscles. It is very pro- 
bable that the lymphatics communicate with the 
veins during thdr course, as Hewson has poin< 
out. 

95. " The lymph is a thick viscid liquid, of 
yellowish or greyish-yellow colour; owing to the 
contained fibrine it coagulates almost immediately; 
it contains globules of yellowish tinge smaller tl 
the blood cells." (Becquerel and Rodier.) The fibrii 
in lymph, unlike that in the chyle, firmly coagulal 
being derived from the tissues; those portions 
fibrine which, in secondary assimilation, are separal 
from the tissues with the waste siibstances remc 
by the veins, are absorbed by the lymphatics, 
together with albumen and serum, form the lymph. 
The nuclei of lymph-cells — the globules of a yellowish 
tinge of Messrs. Becquerel and Rodier — after passing 
through the glands, eventually become convert 
into lymph-cells, and undergo tlie same change as 
chyle-cells in the lungs. 
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96. Although the lowest classes of the anunal king- 
dom may be endowed with sensation and motion, they 
have no nervous system — that is to say, there is no 
system of nerves, no tubules or fibres connecting one 
portion of the animal with another; and yet there is 
evidently sensation, and consequent motion. This 
arrangement can only be accounted for by consider- 
ing that sensitive corpuscles are distributed in the 
tissues, and that the tissues themselves conduct the 
intelligence from one nerve-corpuscle to another. In 
the fcetus of the higher animals, before a nervous 
system is formed, the peripheral nerves are produced 
by stellate cells, which lengthen and join together, 
forming a continuous nerve-tubule; but there is a 
time in which they are perfectly independent of the 
great centres, and yet all the various and complicated 
processes of increase and nutrition proceed perfectly, 
without the aid of any nervous centre, beyond the 
sensitive corpuscle in the immediate neighbourhood. 

97. To account for this, an inherent and separate 
vitality in the part itself must be allowed. This is 
proved in many of the lower classes of animals, which 
may be separated into various portions, and yet each 
part will contijiue to live, and even set up an inde- 
pendent existence of its own. In the turtle, although 
a cold-blooded animal, yet of a very complicated 
structure, the heart may be removed and cut into a 
ftiindred pieces, each portion keeping up a rhythmical 

ntraction and dilatation, as if it were stiU a con- 
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3titueiit of the living body of the animal ; proving 
that the vitality — the nervous power of each piece of 
the heart — is iahcrent within itself, and although 
connected intimately with the rest of the animal, 
still is perfectly independent of it. And if it were 
possible to nourish that extracted portion of heart, 
there is no reason why it might not contract and 
dilate for an indefinite period, 

98. In wai-m-blooded animals, where the percep- 
tions are so much more acute, the intimate con- 
nexion between the separate great centres and the 
peripheral system of corpuscles, must be more direct 
and more complicated, and one portion of the system 
cannot be affected, but what others sympathize; there 
is, therefore, a greater dependence one upon another; 
this is proved in the instance of any great shock to 
the system from an accident or otherwise, that, 
although no vital part may be injured, yet from syi 
pathy, the centres may be so paralysed, that dei 
ensues. 

99. The connexion between all portions of 
system in man is so exceedingly intimate, that 3 
peripheral injury, however slight, but would be at^ 
predated by aU the centres instantaneously; and it is 
this delicacy of the nervous system that places ua at 
the head of created beings, and yet makes ua i 
much more liable to suffer from external influence! 

100. Passing by the side of every artery down t 
the most minute, only to be discovered by the mici 
scope, is a bundle of nerve-fibres ; the fibres decrej 
in number by degrees until we find two nen 
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tubules running along the side of a capillary, pro- 
bably at length crossing it, and finally lost in the 
tissue. 

Fia. 13. 





Two Dervc-Lubules paadiig from one 
intercapQlarj tisane. 2. The nerve- 
ceUfl in the frog's web. 

101. T'requently, upon these small bundles of 
nerve-fibres a mass of nerve-cells may be seen : these 
masses of nerve-cella are called ganglia; they may be 
seen at the branches of all arteries that supply any 
portion of tissue.* From these collections of nerve-cells 
bundles of nerve-fibres are given oS in various direc- 

ions, always accompanying the vessels, eventually 
be spread upon the intercapiUary tissue; these 
(ervous fibrillin, or tubules, collect the fluid (elec- 
Siical, or by whatever name it may be called) given 
F during tissue-change. 

102. I have before shown that no molecular change 
f any sort can take place without giving off currents 
f this fluid. The nerve force or intelligence is referred 
r carried to the nearest ganglion, where it is inten- 

* Upon examination, microscopically, of the branches of the 
sympathetic, the presence of small secondary ganglia are discoTOred. 
These may be seen in the branches of the hypogaatrio plexus, which 
r the posterior part of the coi'pora cavernoBa penis, and the 
d, in fact, on all the branches. (£emak, Schwann, 
iziuB, Miiller.) 
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edfied and reflected in another Erection ; thus, if t 
tissue from whence the intelligence arrives requi 
more blood, the flnid is passed on to the branch a 
the artery supplying the part, and more blood i 
poured into it; if, on the contrary, the part is well- 
nourished, less blood is sent there, but it is directed 
in a different direction ; therefore, in a healthy con- 
dition of the part, that ganglion undertakes its whole 
supervision, and the fluid or inteUigence is not passed 
on to any ganglion beyond, but is reflected to the 
portion of tissue under its immediate direction. 

103. The fluid acts instantaneously,; therefore fliud 
collected at one portion of a capillary may be re- 
ferred to and from a centre to the next capillaijii 
before the circulation has advanced so far, so thai 
any repair required by the tissue, or any effete mattea 
to be removed, is already understood by the blood 
cells, which immediately proceed to effect thp desire 
change. These centres have the property of pK) 
ducing contraction and dilatation in the arteries, i 
to a certain extent upon the capilkries themselves 
by filling or emptying the tissue-ceUs forming thei 
walls, with serum. 

104. If the peripheral fluid be normal, the nervouS 
fluid will be the same ; but if not, then the ganglia bay* 
a reaiatmg power, until they themselves, by malnutri- 
tion, yield and transmit abnormal fluid ; if therefore 

■ a alight local disease occurs, it may not be transmitted^ 
but may be cured locally; but if the general systei 
is weak, the abnormal fluid transmitted to the cent! 
is referred, and so complications innumerable arise. 
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105. In an earlier portion of this work I have 
ideavoured to show, how the various currents (col- 

•cted during molecular vibration by the peripheral 
system of the sympathetic) are transmitted in inter- 
mittent currents to the ganglia ; these ganglia serve 
to collect the fluid, intensify it by induction, and 
discharge it, in a concentrated form, in any direction 
required. 

106. It is, I believe, now generally acknowledged, 
that certain portions of the muscular system are chiefly 
under the control of the sympathetic system of nerves 
— the heart and uterus, for example. All muscular 
organs or tissues controlled by the sympathetic have 
a rhythmic action : the ganglia collect the fluid, hold 
it for a time, and then discharge it, and so on. This 
rhythmic action depends upon a slowness of conduct- 
ing power, wliich is peculiar to the sympathetic. The 

irves, both of the cord and of the brain, are rapid 
mductors: those of the sympathetic, on account of 

tlie numerous insulators — the ganglia — are, on the 

contrary, slow. 

107. It is probable that the nerves of sensation 
id motion are continuous from periphery to ganglion 
ithout a single break, whereas the sympathetic sys- 

proper, are composed of very short tubules, soon 

iding in a ganglion-corpuscle; this, which histology 

iroves, bears out the view I have hazarded. The 

nerves, as well as conductors, are inductors ; in fact, 

except that the nerve-tubules are continuous from 

phery to ganglion, the muscular tissue is a better 

iductor than the nervous ; lor if electricity he applied 
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to the two at the same time, the fluid will prefer 
passing by the muscle to the nerve. 

108. In the experiment made by Bernard, in which 
he divides the sympathetic in the neck, that side dj 
the head inflames ; in other words, a large supply 
blood is sent to the part, the ear and eye become re< 
are hotter than on the opposite side, and if the animal 
experimented on be a weak one, suppuration of tl 
conjunctiva may supervene. 

109. What has taken place? The sympathi 
system above the portion severed is nearly cut 
from the centre (we know that it is not entirely 
off, because after a time the animal gets perfectil] 
weU, the circulation of nervous fluid findinj 
other channel to the centre) ; during this time the 
part itself has its vitality nearly under its own 
trol; it is not affected by what is going on elsewhei 

it does not know that the stomach, the spleen, or 
liver, may want a larger supply of blood, therefore ll 
takes all it can get lor its own nutrition ; more bl 
is attracted to the part, tissue-change goes on rapii 
even stasis may take place, and suppuration be 
result, the blood not knowing that it is required el 
where, from the conununication with the centres bi 
for the most part cut off. 

110. If, however, the uerve be galvanized, we 
a very different state of tilings : the blood circulai 
more rapidly, the capillaries, instead of attract! 
and retaining the blood, pass it on, and there is an 
posite condition of the part ; it may become even coli 
than on the other side. Here the centre has exi 
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of power over the peripheral corpuscles, and the 
blood is not allowed to accumulate in the part, but 
^ is sent on. 

^fe 111. We arrive at this rule,— that where the centres 
»are powerful, blood is not allowed to accumulate in 
the periphery, except when required. When the 
centres are weak, blood accumulates iu the periphery, 
and over action occurs in that part. The centres, 
therefore, exert a controlling influence over the peri- 
pheral corpuscles, although they must derive that 
power from the fluid which they receive from those 
corpuscles. 
^L 112. But we see in the frog's foot, that secretion is 
^B&ost energetic when a large supply of blood is sent 
to the part, but not allowed to accumulate, but is 
passed on rapidly. Then in stasis secretion would 
not be active, and this we find to be the case. Where 
3 blood is arrested, secretion stops, a dryness of the 
i follows, and eventually, if not prevented, the 
nation of pus or gangrene ensues. The peripheral 
lerve-corpuscle attracts the blood, and collects fluid 
'to transmit to the nearest ganglion ; here the fluid ia 
intensified, and reflected to the peripheral corpuscles 
of the neighbouring tissue or capillar}', and the excess 
of nerve force passes on to the next ganglion. 

113. Under extraordinary circumstances, the intel- 
ligence transmitted may pass on to the great nerve 
centre of the sjinpathetic, the semilunar gangUa, or 
to the cord, or even to the brain . Reil " has compared 
ganglia of the sympathetic to imperfect conduc- 
of electricity, and imagined that they do nut 



72 GANGLIA OF THE SYMPATHETIC. 

communicate to the brain feeble impressions, but, juat 
as imperfect conductors, permit large quantities of 
accumulated electric fluid to pass, they are able to 
propagate very strong impressions, and also permit a 
limited influence of the brain and spLual cord upon 
the sympathetic nerve." 

114. The ganglia of the sympathetic have the 
power of transmitting an intelligence under peculiar 
or abnormal circumstances, which usually they are un- 
accustomed to do. Thus a ganglion, which ordinarily 
merely supervises the nutrition of a part, watches 
over secretion, and transmits the fluid coUected during 
these processes, — in case of injury, may transmit in- 
telligence to the cord, or brain, expressive of pain a 
uneasiness, producing a reflex action from the cord 
transmitted either to itself or to some adjoiniaq 
muscle. The following experiments will bear odj 
this view: — " Brachet divided the costal cartilages," 
and held the lung towards the sternum. He then 
pricked the thoracic ganglia of the sympathetic, 
the cord of the sympathetic between them, but ( 
animal evinced no signs of pain; but when he i 
tated one of the branches of communication beti 
the sympathetic and the spinal nerves, pain was c 
tinctly manifested. He also observed that gangli^ 
which at first appeared devoid of sensibility, becani 
sensible after frequent irritation." 

115. In inflammation of a part supplied by l 
sympathetic, which during health and under ordinan 
circumstances conveys no intelligence to the brain, tJ 
pain is ft-equently most intense, even more so than i 
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the skin, which is so liberally supplied with sentient 
nerves. Thus, in peritonitis, the pain is most agoniz- 
ing, and yet, under ordinary circumstances, the peri- 
toneum appears to be non-sentient; the reason is, 
that the ganglia of the sympathetic have no ability 
themselves to acknowledge the intelligence of pain 
transmitted to them, they therefore transmit such to 
the brain. Under ordinary circumstances, although 
the constant movements of the bowels must give rise 
to the same sensations which would be produced by 
the same movements taking place upon the skin, yet 
the ganglia take no cognizance of it, and it is not 
transmitted to the brain. 

116. Thus a system of nerves and its ganglion may 
be likened to an electro-roagnetic apparatus : the tissue- 
change gives rise to the fluid, as in the battery : this is 
transmitted to the ganglion, where it is intensified, as 

the magnetic arrangement; but there the simile 
lea, as the method of direction is peculiar to the 
lerve-ganglion. According to tJiis theory it can be 
teasily understood, that if there is any error in tissue- 
,nge it may, by transmitting an abnormal fluid, 
ipset a remote part which hitherto had been in perfect 
lealth, but by having intelligence conveyed to it which 
is not true, and by acting upon it, increases the mis- 
ehicf, which had been commenced elsewhere. If tliis 
be not checked, the error will be transmitted to the 
next centre, and so on, until the whole system is 
upset. 

117. By this method of reasoning, the sympathetic 
it receives the fluid, the excess b then passed on 
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to the other centres, the spinal cord, and brain; btrf 
in man, especially at the present day, tlie brain is so 
worked, that in the majority of men in large cities, 
that organ becomes the great recipient of the fluid, 
at the expense of the spinal cord, and even of the 
sympathetic system itself; consequently, to retain the 
health of the body, stimulants are resorted to, wiiich 
by increasing the amount of molecular change, give. 
rise to more active currents of fluid, which suppM 
the nervous centres with their proper stimulus. 

118. It may be frequently observed, that although 
tissue-change appears to go on actively, nei^ous 
energy does not succeed ; in these instances the gan- 
glia lose, to a certain extent, their power of induction; 
and the fluid ia not intensified. This is a partia 
paralysis of the function of the ganglia, and arise 
generally from one of two causes : firstly, from i 
hereditary weakness, and, secondly, from some mala 
rious or epidemic influence. 

119. The brain and cord consist essentially of colP 
puscles constituting the centres, orinductive apparatal 
(the fibres merely conducting the nerve force to ant 
from them), — they intensify, direct, and supervise th( 
distribution of the fluid brought to them. An uifai 
is in that state of development when the sympathetti 
system is most active ; but little nerve force i; 
for the cord and brain, beyond that collected by tlu 
sensitive nerves for the use of the excito-motoij 
system. In childhood and youth, the cord gradnallj 
draws towards itself a larger supply of nerve force,' 
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! sympathetic and the cord sharing the fluid, the 
1 still receiving but little. 
I 120. But in civilized society, as manhood steals on, 
be brain becomes the centre for the accumulation of 
he fluid, frequently to the detriment of the other 
centres, and the brain, by constant application and 
by the disuse of the functions of the cord, collecta 
nearly all the fluid to its own use, the sympathetic 
by degrees yielding not only the excess of fluid 
absorbed by it, but almost aU of it ; and disease is 
frequently originated, by the brain withdrawing the 
nerve force, which should be directing and supervising 
nutrition and secretion. 

121. When tissue-change ia going on rapidly, and 
when the centres are over excited by such stimulus, at 
the same time paralysed as to their normal function, — 
as, for instance, in fever — the spinal centres, and even 
the brain, may, by receiving the excess of nerve force 
generated in the peripheral system of the sympathetic, 
\te really in a higher state of tension tlian in health. 
The delirium and muscular strength of fever patients 
is well known. Upon returning health, where repair 
of tissue goes on slowly, the sympathetic seize upon 
all the nerve force generated, making use of it to 
carry out their ciwn functions, re-establishing secre- 
tion, &c. ; the brain and spinal cord receive but Uttle, 
and tlietr functions lie in abeyance until the sympa- 
thetic has established the organic normality, when 
tile fluid flows on to the spinal cord and brain. 



Without attempting to be too precise, may be divided 1 
into two categories — the naked and clothed: to the I 
naked, the sympathetic system belongs ; to the clothed^ ] 
the majority of the cerebro-spinal. The naked are 
those nerves which have no external oily coat, and 
are not such good conductors of nerve force as the 
clothed : the naked do not generally run a very long' ] 
course, but soon terminate in a ganglion-corpuscle : 
the clothed may run a very' considerable distance, 
namely, from the sole of the foot to the cord, before 
terminating in a corpuscle. By the aid of reagents 
the nerve has been separated into three divisions — 
the sheath, the oily coat, and the proteine or central 
cord. In the sympathetic system of nerves the oily i 
coat appears to be wanting; there is no absolute 
certainty, however, that this is really the truth, — it 
may be the result of chemical and other manipula- 
tion. In the frog's foot, where the nerves may be 
seen very distinctly and traced to a single fibril, they 
resemble a clear tube with dark borders, and the 
contents within the sheath are f 
until acted upon by reagents. 

123. Peripheral nerves terminate with a naked.. ' 
extremity : this I have not been able to prove by the 
microscope. The naked extremity is either an 
exudation of the Internal portion of the nerve, or a 
ganglion-corpuscle. It is only the peripheric termi- 
nation of the nerve that is acutely sensitive, the 
nerve itself being but very partially so ; and even 
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when sensitive, referring the sensation to its terminal. 
Also in exciting reflex actions, the slightest touch 
upon the skin Is sufficient to excite active reflex 
muscular movements, whereas the nerves themselves 
show far less power of sensibility to the reflex 
function . 

124. If sufficient pressure be used upon a sentient 
nerve, the communication between the periphery and 
the centre la cut off. The nerve electricity Is pre- 
vented from passing to the centre, and by accumulat- 
ing iu the nerve gives rise to the sensation of formi- 
cation, and yet that very part to which the sensation 
is referred, has lost its sensibility to external Im- 
pressions, by being disconnected with Its centre and 
,the brain. 

125. When a nerve is divided, the paralysed perl- 
lerlc terminations, although insensible to external 

stimuli, become, during the existence of Inflammation 
in the woimd, the seat of pain. When the Inflamma- 
tion has subsided pain ceases, and the part Is again 
devoid of sensation. These phenomena may be thus 
explained : — When inflammation is set up, the Irrita- 
tion in the wound gives rise to a current towards the 
centre ; but the centre having been educated to refer 
such a current to its peripheric terminations, does so 
now, and the pain, which really is at the cut termina- 
tion of the nerve, is referred to the various peripheric 
inations with which it was formerly In con- 
:>n. At the subsidence of inflammation the pain 

1 126. The small microscopic arteries, from the sub- 
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divisions of which the capillaries emanate, are most j 
abundantly supplied with nerves, and at their bifur- 
cations the minute ganglia are placed : these ganglia 
supervise the nutrition, &c., of the portion of tissue 
from which the nerves pass to and fro; the capillaries 
having their walls formed by the tissue through which I 
they pass, derive their tonicity from the condition in ] 
which that may be, — this is easily demonstrable in I 
the frog's foot, where the tissue is formed of distinct 1 
cells, and when, after starving the animal for some ' 
time, the cells are in an atonic and flaccid condition, 
upon stasis being induced, the blood- corpuscles force 
then" way between the yielding cells. The tonicity 
of the capillaries therefore depend upon the state of ] 
nutrition of the part, and the increased or rliminished [ 
supply of nerve force forwarded to the small ganglion 
at the bifurcation of the artery. 

127. In sudden pallor, or blushing, caused by 
mental emotion, the intelligence originated in the 
cerebrum is transmitted to the sympathetic system, 
especially that portion ruling over circulation, — ^the I 
heart ceases to beat, the arteries contract, and the i 
surface is blanched ; or the contrary takes place, — the 
arteries supply more blood than the veins carry off, 
and a flush is the result. 

128. It must not be supposed that the capillariea i 
contract; I do not believe they do, except to a very I 
slight degree, and that not from any innate power I 
within themselves, but secondarily, through the 
tonicity of the tissue. On the other hand, the minute 
arteries contract powerfully by means of a proper 
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muscular coat, and can instantly arrest the circulation 
at any moment upon nervous stimulus. The exti-a- 
ordinary influence exercised by the brain over the 
capillary system, can only be explained in this way. 
I have seen the skin covered in a very few seconds 
with irregular, raised, crimson patches, merely from 
mental emotion,— the profuse cold perspirations in- 
^^uced by fear, the bristling of the hair from general 
^hpntraction of a part, the shiver running through 
^^be whole body, are all examples of this power, 
^B 129. The foUowtng are the results of a few experi- 
H^ents, made by jjassing galvanic currents through 
"the web of the foot of a frog, whilst under micro- 
scopic examination. If a moderately powerful gal- 
vanic current be passed through the foot, the circu- 
Hbtion instantly ceases, the arteries contractiog arrest 
Hpie circulation, the blood flows on into the veins, 
and for a moment the capillaries are empty, but patent. 
The capillaries have notliing to do with the arrest of 
^-circulation ; tlie arteries contract ; the capillaries re- 
^^taain passive. If the arteries do not soon continue 
^^e circulation, the veins return blood to the capil- 
laries, and a circulation of venous blood ensues, until 
the vis a tergo of the arterial circulation drives on 
the blood into the veins. 

130. If, instead of a powerful current being passed 
through the web, a gentle continued current is made 
of, the arterial circulation is excited, a much 
irger supply of blood is sent to the part, secretion 
I profuse, and the foot is bathed in serum. 
I The rupture of a capillary doubtless could take 
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place from over action, but, as a rule, where blood 
escapes from a capillary it is from malnutrition, 
there is not a healthy supply of nerve force, cohesion 
of the cells is not powerful, and upon engorgement 
they give way. 

131. The brain has a powerful influence ovai 
nutrition in this way — by excessive action the nen 
force is concentrated upon that organ, removing ii 
fix)m others. The lowering passions — grief, despairi 
&c. — may in a very short period originate diseaw 
hereditary or otherwise, by lowering the nutritive *' 
powers. The flow of saliva to the mouth upon the 
sight, smell, or even idea of food; the flow of milk, 
into the breast upon seeing the babe ; and many othj 
examples, needless to repeat, of the eifect of the e 
upon secretion, are familiar to all. Also the buo] 
ancy of the body, and the improved state of healti 
from a piece of good news or fortune, showing the"* 
influence of the mind upon nutrition; not that it 
ought to have such all-engrossing power normally; 
but, owing to the mamier in which the mind (brain) 
is trained and stimulated, at the expense of the body, 
it arrogates to itself many functions to which nature 
never intended that it should lay claim. 

132. I have already endeavoured to prove that 
the result of mental labour is to lessen the nutrition 
of the body, by withdrawing nerve force from the 
sympathetic system of ganglia to the great centre 
the brain at the same time not compensating by aiv 
greatly increased molecular change going on i 
its capillaries. Now, there is another great syste 
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Tlamely, the muscular, which the more it is worked 
(short of great fatigue) the more nerve force ia 
transmitted to the centres ; for the molecular changes 
caused by the destruction of tissue going on during 
muscular exertion, and the repair of the same, supply 
the sympathetic and sensitive fibres of the cord with 
their normal fluid. 

133. The force of our voluntary movements is 
dependent on the motor tension of the spinal cord, 
and the intensity of our muscular efforts is also in a 
great measure dependent upon it. " The greater part 
of the motor nerves are, it is true, excited to action 
not by the spinal cord, but only by the influence of 
the will, and when this is not in operation they are 
left in a quiescent state ; but, nevertheless, the force 
and duration of the motor actions, excited in these 
nerves by the sensorium commune, are determined by 

Ke spinal cord. The cord is always charged, as it 
jre, with motor power ; and although in trans- 
luitting the nervous force from the brain, it acts as 
a conductor of the oscillations originating in the 
sensorium commune, stM the intensity of the action 
■incited depends not merely on the strength of the 
HWill, but also on the amount of motor power accumu- 
lated in the cord. Hence this part of the central 
organs may retain its property of conducting the vo- 
lition from the brain, but lose the second power by 
Ifhich it determines the strength of our movements; 
kid this is what happens in tabes dorsalis, a disease 
■knsed by debauchery, and attended with atrophy of 
J cord. Here no muscle of the lower extremities 
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is at first panly&ed: alt ohey the influence v£ the 
vill ; even in the advanced stages of the diseaae, tlie 
patieot can execute every movement, and it is evi- 
deot, that the spinal cord is still onimpaired as a 
ductcH' of the o£«llation or current onginatiiig in 
wnsoiium. But the force of the movements is lost; 
the patient can neither stand nor walk for ItHig at a 
time, and the power gradoally diminishes until the 
paralysis is complete." 

134. The mode of propagation of irtitation 
peripheral nerves to various central ganglia, is bean- 
tifblly shown in ^ome cases of dentition in in&nts. 
Thus, with some children, the pressure of the teetii 
upon the mucous membrane, the increased flow of 
blood to the part, and the gradual separation of tlte 
gums, sets up an excitability of the nenous sysl 
which may be slight with care, but with negl 
may cause death. In some instances, the irritati< 
may be reflected to the centres of the escito-secretoj 
system of Marshall Hall, and we may have salii 
lion, diarrhoea, bronchial irritation, engorgement 
the lung or liver, or skin afl'ections ; or, on the o1 
hand, the irritability may be reflected to the excii 
motory system, and convulsions result. The cen' 
to which the morbid irritability is guided, depen< 
upon many causes, such as hereditary weakness 
any particular organ, some epidemic or atmosphi 
influence, or from some acquired predisposition; tha] 
organ secondarily affected appears to act as a safety, 
valve to the excitement set up in the gums. 

135. Carbonic acid gas is constantly, day aii4{ 
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night, winter and summer, although in varying pro- 
portions according to circumstances, being excreted 
by the blood tn the lungs; the repair of tissue surely 
does not require this immense waste of material. The 
most idle man — the fat, unwieldy inhabitant of the 
Eastern harem, who is afraid to move lest she should 
lessen her value in the eyes of her lord by losing a 
portion of her obesity, eats largely. Merely to throw 
oS this waste from the lungs? Surely not; there 
must be a cause, and it is this. 

136. The nutriment absorbed by the lacteals, con- 
verted into albumen, fibrine, and blood-cells, is con- 
veyed into the most minute interstity of the organism 
by the capillaries ; here the oxygen brought by the 
blood seizes upon some hydro-carbon with wliich to 
unite, giving rise to molecular change — to currents of 
electricity; these currents are collected by the nerves 
always accompanying the vessels, and serve to feed 
the nervous system; at the same time some portion 
correlates into animal heat, &c. It is then to feed the 
nervous system that this tissue-change, beyond that 
really required for repair, is constantly going forward, 
and so much carbonic acid is excreted from the 
lungs. It 13 not, then, a wilful waste, this apparent 
loss of carbon ; on the contrary, life could not last 
without it — nervous energy would lessen, the extre- 
mities and skin would get cold — circulation would 
become sluggish, and death eventually ensue. 

137. The generation by molecular change, the 
transmission to the ganglion, the intensifying and 
reflexion to the periphery, and to other centres, of 

g2 
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nerve force, fluid, or electricity, for the uses of the 
Bystem, I have to the best of my ability endeavoured 
to explain; and although many errors may be dis- 
covered by ray readers — I trust indulgent critics — .1 
still I venture to hope, that I have led the way to a. j 
field of research hitherto lying fallow in the vast 1 
realms of Physiology. 

138. The heart is supplied with nerves in a most j 
abundant manner ; first, there is its own ganglionic, 
system, upon which its rhythmic action depends, fibres 
from which intercommunicate most completely with j 
the thoracic ganglia, the cervical ganglia, and the ] 
semilunar ganglia, the great centre of the sympa- 
thetic. The heart being in close communication with 
these centres, sympathizes with them all, and tf the 
fluid or intelligence brought by them should be of such 

a character, as to draw off the attention of the nervous I 
influence of its own system (if I may be allowed the I 
metaphor) from itself, the heart's action will be [ 
irregular : it palpitates, intermits, is too quick or too 1 
slow, according to the intelligence brought and the 
intensity of the impression ; therefore the rhythmic 1 
action of the heart may be affected, and to any 1 
amount, from sympathy with the ganglionic systei 

139. But the communication between the heart | 
and the spinal cord is also very intimate, although not 
equal to that between it and the sympathetic system. 1 
Lying along the ribs, on each side of the spinal | 
column, are ganglia of the sympathetic, intimately I 
interlacing their fibres with those of the cord; the 
spinal accessory nerve also is closely connected with j 
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the nervous system of the heart ; it will consequently 
respond to any intelligence transmitted by the spinal 
system of nerves. This is found practically to be the 
case, both in experiments made upon the cord and 
also in disease. Painful or pleasurable sensations of 
the skin increase the heart's action by reflexion from 
the cord ; the same also is induced by muscular exer- 
tion ; but it is in disease where the sympathy between 
the nervous system of the cord, and that of the 
heart, is most powerfully expressed. Every reader 
must be able to remember many such cases. 

140. The sympathy between the brain and heart 
is so intimate, and so well known by all, that it is 
sufficient to mention it, and requires no demonstra- 
tion. Anatomically, the vagus unites them by its 
powerful meshes, and there is not an idea which 
passes through the brain which does not aifect the 
heart's action. The brain has so great an influence 
upon the heart, that many anatomists have considered 
the brain to be the centre, controlling its movements. 
This, however, is now acknowledged to be an error, 

141. There is a case on record in which a gentle- 
man, by the force of wUI, had the power to arrest the 
heart's action entirely for a time, and it is very 
probable that, by practice, such a power could be 
eventually acquired by many. The idea I wish to be 
realized ia this, — that the heart contains within itself 
its own system of nerves, whereby it is enabled to 
carry on its own rhythmic action independently of the 
rest of the nervous system; but that it is so intimately 
connected with every single fibril, or even atom of 
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the system by the nerves, that there is not a current 
of nervous fluid liberated, a muscular fibre contracted, 
a drop of secretion eliminated, or an idea passed 
through the brain, that does not, in a greater or lesa 
degree, affect the motion of the heart. Although this 
may not be the actual belief of physiologists at 
present moment, still there is such a tendency to^ 
it, that it may almost be considered proved, 

142. As the heart, so every portion of the body, 
however minute, in which there is a ganglion super- 
vising a certain amount of tissue nutrition: each may 
be considered a separate and independent systei 
connected, it is true, by the nerve fibrils with the ri 
but having within itself its own powers and its 
individuality, affected by intelligence from 
centres, and together with them forming one 
and beautiful whole. 

143. The materials of our food — carbon, hydrt^^ 
oxygen, and nitrogen, with salts — are, by digestion 
and assimilation, converted into blood, a fluid adapted 
for the nourishment of our tissues. After se: 
for a time as materials of the solid body, they 
useless, and have to be removed and replaced. 
undergo secondary arrangements. The hydro-carl 
are chiefly removed by the lungs and liver; and 
sulphates, phosphates, and nitrogen, by the kidnej 
In all these acts oxygen is used, both in placing 
materials, and more particularly in removing them ; 
Ln every combination in which oxygen enters hei 
educed. Animal heat, therefore, is generated in eve] 
particle of the body where change is going on ; moi 
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SO m'some parts than others; but this ia not felt, 
because the nerves remove it by correlation as nerve 
force, thereby retaining a universal and equable 
warmth, except in disease, where the balance is over- 
thrown, and one portion is wanner than another, the 
nerves, through paralysis, not being able to remove 
the superabundant heat generated by increased blood- 
lestruction. 



144. SECRETION 



Is generally a periodic act. Perhaps there is no gland 
in the body that is always actively secreting ; but it is 
liable to periodical calls. Secretion is entirely under 
the influence of the nervous system. A gland receives 
the stimulus from the nerves of the part, a rash 
of blood is the immediate consequence, and secretion 
Hdie result. The idea of food transmitted to the 
^HBTves of the salivary glands, causes a plethora in 
^Tliem, and a flow of saliva ensues, and that instanta- 
neously. This peculiar periodicity, showing the 
influence of tlie nerves, is beautifully illustrated by 
Ijtiie sexual organs of the male and female. In the 
^Hestes secretion goes on sloivly, semen is poured out, 
^■md stored up in the vesiculse; when these are tilled, 
^Bfaeir function ceases, or it is possible that some 
^portion of the seminal fluid may be absorbed, making 
. room for fresh semen ; and this condition may go on 
for months, or even years, there being no call made 
on the organs. But suppose sexual excitement to 
: induced, tlie testes actively secrete, and many 



drachms of semen may be passed off daily from organs 
that have been in abeyance for years. 

145. A better example is the female breast. Here 
a large gland may never be called upon during the 
life of the individual to secrete a drop of milk, and 
yet, upon the stimulus of parturition, the gland yields 
a large quantity, which it is enabled to do for years, 
until the powers of the system suffer from the constant 
drain; or it maybe arrested at any given moment, 
and may never be called upon again. The nerves of 
the part allow a plethora of blood, and secretion is 
the consequence ; at other times only a sufficient flow 
necessary for nutrition is passed through the gland. 

146. This may be easily demonstrated in the fixrt 
of the frog under the microscope. The foot being 
firmly fixed, one wire of the electro-magnetic appa 
ratus ia placed in contact with the leg, the other at 
the extremity of the toe of the portion of web undef 
examination, and a weak current passed throu^ 
The arteries of the web immediately transmit a largi 
supply of blood, which is forced through the capj 
laries with great rapidity, the consequence being thi 
the foot is bathed in serum. This, which can be 
demonstrated, is exactly what takes place in a gland. 
The nerves of the part stimulate the arteries to an 
increased flow of blood, and secretion goes on' actively, 
until the stimulus is removed to some other comple- 
mentary gland. 

147. Upon the ingestion of food the stimulus coiB 
mences in the mouth ; a flow of saliva is the resuj 
the stomach then pours out the gastric juice; ■ 
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nver, pancreas, and mucous membrane of the duo- 
denum follow, and so on through the whole tube. 
Periodicity is very much the result of habit ; a man 
may so educate his nerves that he may feel hungry 
but once a day, and he may eat enough at that meal 
to last the twenty-four hours ; another may eat twice, 
another three times, and so on. The same with 
sleep. One may sleep in the day, another at night ; 
one four hours, another six, eight, or more ; and this 
habit of periodicity will be difficult, when once formed, 
to break through. 

148. One gland also prepares the blood for that 
which follows it, by removing certain ingredients, 
leaving others for the next. The liver and skin 
appear to act in concert, the liver and kidneys, the 
kidneys and skin, and so on. Also when either of 
these organs is paralysed for a time, the comple- 
mentary organ endeavours to do its work for it. 
When the liver ceases to secrete bile, the skin endea- 
I -vours to remove that from the blood which the liver 
ihould have done, or the kidneys may exert them- 
elves to pass off the secretion : it is true that they 
aly partially succeed, and very often are damaged 
■1^ the attempt ; still, they prevent the blood becoming 
I overcharged mth the excretion, as to cease to 
Sourish the body, even imperfectly, and so allow the 
aralysed organ time to regain its tone. 



149. EXCKETION 

Differs from secretion merely in being waste, and 
serving no further purpose, as does the latter. Thus 
the urine is an excretion, because it is thrown out 
from the body, but it is secreted by the liidneys. 
The bUe is a secretion, although some portion of it 
mixes with the fieces and is excreted. The perspira- 
tion is an excretion, being first secreted in the sweat 
glands. Excretion is as much a periodic act as secre- 
tion, and is subject to the same laws of stimulus. 

150. The lungs are not secretory organs, but they 
throw off or excrete large quantities of carbonic e 
and watery vapour, and small quantities of ammotu 
and occasionally other gases and vapours. Thj 
mode of doing this is dependent upon the laii 
governing the mixture of gases, and is principally 
mechanical act, and might occur even in the dei 
membrane if the fluids were passed through them. 
Secretion is purely a vital act, and could not take 
place after the death of the part, even supposing t 
blood passed in the neighbourhood of the secrete 
cells. 

151. The lungs are the most important exci 
organs of the body, as carbonic acid is the i 
powerful of the poisons generated in the system. 
the carbonic acid is only allowed to accumulate a y 
few minutes, death ensues ; the poison appears to s 
by paralysing the sympathetic system of nerves, 
heart soon ceasing to beat. 

152. The skin is also an excretory organ of gn 
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importance to the economy, and throws off from its 
surface, water, carbonic acid, fat, acids, the acetic or 
lactic, and salts : the importance of this secretion, or 
rather excretion, cannot be over-estimated; it is upon 
its arrest that most of the slight disorders and many 
of the greater ones depend. In rheumatism the skin 
is evidently the organ that we have to look to for the 
removal of the excess of acid in the blood; even in 
health it gives off much free acid — in disease it may 
be made to excrete immense quantities. The skin is 
antagonistic to the lungs and kidneys : when the 
former is acting freely, the latter are less energetic. 
The skin and liver also are, to a certain extent, anta- 
gonistic, and the liver may be relieved by acting upon 
the skin; this, perhaps, depends more upon the fat 
and salts removed by the glands than the water or 
carbonic acid exhaled. 



t 



THE ELECTRICAL CONDITIONS OF THE ORGANS OP 
SECRETION. 



153. The various secretions poured out in such vast 

quantities, by the glands and free membranes which 

compose so large a portion of the body, will be found 

in almost all cases to be either alkaline or acid : few 

neutral, probably none, when in a perfectly normal 

indition. The liver is the chief seat of the alkaline 

iretions, the lining membrane of the stomach and 

itestines being the principal acid secretors. "With 

ke liver are associated the salivary glands, the pan- 

the true genital secretions, &c. With the 
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stomach are the lungs, the kidneys, the skin, &c. 
These may be considered the two great antagonistic 
electrical poles of the human battery, and it is in the 
perfect balance of these in which health consists. But 
besides the true animal functions, man has another 
most powerful central organ, the brain, the seat of 
reason, and the supervisor of the passions ; and although 
the animal functions may be inclined to be perfectly 
healthy, the brain has the power of arresting or 
altering the character of the secretions entirely. 

154. In a state of complete health the amount of 
alkaline and acid secretions coincides, and where, by 
atmospheric vicissitudes or electrical phenomena, some 
organ is partially paralysed, and its secretion arrested, 
the complementary gland or free surface will imder- 
take its duty, and by redoubled labour prevent the 
normal balance of alkaline and acid secretion from 
being destroyed. It is only when the disturbing 
influence is of such potency, or when the nervous 
power is weakened, that the body succumbs, and the 
patient is prostrated upon a bed of sickness. It is 
now the duty of the medical practitioner to discover 
the organ or secreting surface that is paralysed, and 
by judicious treatment, such as soothing an over- 
worked organ and stimulating a lazy one, to agidn 
restore the balance of health. 

155. Forinstance, a man, during inclement weather, 
gets wet through, and arrests the secretion from the 
skin; the consequence is, according to the time of 
year or his constitutional tendency, an increased flow 
of blood to the lungs, kidneys, or intestines. The 
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organ chosen, by increased labour endeavours to carry 
on its own proper secretion, and also that peculiar to 
the skin ; it may be able to do tliis until the skin has 
time to recover itself, but if not, a stagnation of blood 
takes place in the part, and a congestion or inflamma- 
tion may be the residt. The medical practitioner is 
called in to such a case. The function of the skin is 
temporarily arrested, and the lungs, we will suppose, 
are over-worked. What ought he to do ? To stimulate 
the skin to secrete, and to soothe the irritated and 
congested lungs. This done, health is reinstated. 

156. Much can be learnt of the treatment of 
disease, by a knowledge of the chemical condition of 
the secretions, whether normal, in excess, dimi- 
nished, or secreting ingredients which show a 
diseased condition of the organ, &c. The kidneys 
are the only glands of which the secretion can he 
readily collected, and of which chymists have best 
defined the state of the excretion, both in health and 
disease. And if the urine be carefully studied, 
although it may occupy some considerable time in 
obtaining the required knowledge, yet, when attained, 
it is readily practised, and affords an amount of 
insight into many diseases, especially of affections of 
the description concerning which 1 am about to treat; 
I shall therefore offer no apology for entering rather at 
Jength into the different methods of examining the 
ate of the urine, and the chemical ingredients con- 
ituting that fluid in health and disease. 



157. THE SECKETION OF TJEINE 

la dependent upon two distinct parts of the kidney, 
the Malpighian bodies, which supply the watery 
portions of the urine, with probably much of the 
fixed salts ; and the urinary tubules, which are lined 
with a polygonal tesselated epithelium, and sur- 
rounded by a plexus of capillaries; the epithelium 
absorbs from the blood urea and other effete matters 
which require to be removed, and having produced 
certain changes, discharges them as urea, uric acid, &c, 

158. The Malpighian bodies, in removing water 
from the blood, are subject to constant fluctuations in 
the amount they are called upon to pour out ; if the 
skin is actively engaged, and much perspiration b 
secreted, there is not so much pressure upon the 
Malpighian tufts, and less water is passed from the 
kidneys; if, on the contrary, during cold weather, or 
from a chill, the skin is inactive, the pressure is 
greater upon the Malpighian tufts, and much water is 
forced out. If much fluid is taken into the stomach, 
the kidneys take upon themselves the task of drain- 
ing off the superabundance, consequently the watery 
portion of the urine is chiefly dependent upon the 
amount of fluid in the vessels, and may be looked 
upon as the result of mechanicaip ressure, rather than 
as a true secretion. 

159. On the contrary, the epithelium of the urinary 
tubules is a true secretory organ ; it selects from the 
blood that which the kidneys are designed to elimi- 
nate, namely, portions of ill-digested food that are 
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soluble and have been absorbed by the vessels in the 
small intestines, and the results of the disorganization 
of tiasue rich m nitrogen, which, if retained in the 
blood, would prove an active poison. Eventually the 
secretion ia poured into the bladder, where it mixes 
with the mucus and waste epithelium of that organ, 
and is passed as urine. 



■■ 160. THE URINE IN HEALTH 

"Wteu passed is of the mean temperature of the body, 
about 100°, is of an amber colour, transparent, con- 
taining a small plug of mucus from the urethra, gene- 
rally of an acid reaction, although sometimes neutral 
or even alkaline; specific gravity 1015 to 1020, emit- 
ting whilst warm a peculiar aromatic odour. 

161. The following table, drawn up by Messieurs 
Becquerel and Rodier, will give the average compo- 
sition of 1000 parts of urine of a healthy Frenchman 
passed in twenty-four hours : — 



Specific gravity . . , 

Water . . . . 

Matters resulting from e' 

Uric acid . . . 
Sum total . , . 
Chlorine . . . 
Sulphuric acid 
, ., Phosphoric acid . 
Potash . . . . 
Sodium ... ■J 
Oalcium . . > 
Magneaiiun , ) 



1017-010 



28'06G 
12-102 
0'398 
6-919 
0-502 
0-856 
0-317 
0-300 



3-944 
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162. The quantity of urea passed in twenty-four* 
hours being from 225 to 270 grains; and of uric 1 
acid about 7 grains; fixed salts, 150 grains; organic 
matter, 176 grains. Some English and German 
observers have placed the average amount of urea 
passed in twenty-four hours much higher — namely, 
at 500 to 800 grains per diem. From my own I 
observations I should set down the quantity higher ' 
than M, Becquerel — namely, for an adult male 450 
grains of urea per diem; but tbyre is such a diver- 
sity in the amount passed by different individuals, 
and at different times, that an average to be depended 
upon can hardly be stated with confidence. 

163. After resting a short time a cloud gathers in 
the upper stratum of urine, and gradually falls to the 
bottom, and is found, by the aid of the microscope, to 
consist of mucus and epithelium. Very often, in cold 
and changeable weather, a slight cloud of urate of 
ammonia may be precipitated with it, 

The principal ingredients of healthy urine are — 
urea, uric acid combined with ammonia, urate of 
ammonia, phosphate of lime, phosphate of soda, sul- 
phate of potash, chloride of sodium, magnesia, and 
colouring matter rich in carbon ; besides these, there 
are other components not always present, or in very 
inappreciable quantities, which do not require com- 
ment — creatine, creatinine, hippuric acid, iron, &c. 

164. Liebig denies that lactic acid is the acid that 
is free in tlie urine, but he does not tell us what it is ; 
some suppose it to be an acid salt — the acid phos- 
phate of soda — probably it may be sometimes one, 
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Jometimes another, according to the amount and 
quality of the bases in the urine with which the 
acids unite. M.M. Cass and Henry consider that 
lactic acid exists in the urine as lactate of urea, and 
is in direct ratio to the acidity of the urine, and pro- 
portionate to the quantity of organic matter. 

165. Although having an acid reaction, there may 
be no free, uncombined acid in the urine, the reaction 
being due to an acid salt. Occasionally, when the 
urine contains a great excess of acid, the uric acid is 
set free and deposited as crystals ; this may not be 
caused by any excess of uric acid, only from the 
acidity of the urine. A drop of healthy urine, im- 
mediately upon being passed, sUghtly evaporated and 
placed under the microscope, will discover the amor- 
phous deposits of urate of ammonia and phosphate of 
lime, with the peculiar cross-like crystals, or rather 
aggregations, of chloride of sodium, and a few- 
plumose crystals of phosphate of soda. 



Vorioiu (srjeiiiB of cMoiide of Bodium from evaporated ariue. 

1 166. There are many deposits, of the crystalline 
} of which we are not as yet aware. Thus, we 
f not know how the sulphates crystallize, the form 
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magnesia takes, and with what acid it is combined,'! 
probably as a sulphate or phosphate. In fact, upon I 
evaporating healthy urine, it is very difficult to dis-« 
tinguish aught but urate of ammonia, phosphate of 
lime, and chloride of sodium. The remainder is i 
confused as to be undistingiiishable. 

Fia. 15. 






Pbosphate of lime, urate of ammonia, chloride of Bodium, and epithe- 
lium acales, from healtiij urine evaporatiig, 

167. If to a little cold evaporated urine a drop of 
nitric acid is added, the characteristic rhomboidal 
scales of nitrate of urea almost immediately appear, 
shining and silvery, somewhat like artificial mother- 
of-pearl. 

Pia. la. 




Crystftla of n 

168. Upon allowing healthy urine to stand, it will 
eventually decompose, commencing with the mucus 
and epithelium, and the rapidity with which it takes 
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Lce depends upon the condition of the mucus and 
-whether the former quickly commences the 
rocess, and the latter takes it up. Urine may remain 
1 and undecomposed for weeks under favourable 
reumstances. 

169. The average quantity of urine passed in twenty- 
four hours is from thirty to forty ounces, varying 
greatly at different degrees of temperature and the 
amount of perspiration secreted. I have drawn up a 
table of the urine passed by myself in four days in 
September, weather moderately iine, not hot, drinking 
each day forty ounces of fluid : — 
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W'tunt'Y^Y-'S. for h* r^-acdon. acid, fiintlv acid, 
n<rut.ra), fsxinrlj ^Ikalin';. alkaline. The specific CTavhv 
iH fi'ixt t^k<;ri by the urirjometer, and it is then set 
fiki'l^; for a fV;w hours. 

n th^i iirirj<; b'; acid, it may be examined for excess 
o( ii/',ir|ity; if it b«; vory acid, small yellow or red 
rrywhilM of i/jiir; acio will be seen attached to the 
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les of the vessel, and caught in a thin cloud of 
- mucus and urate of ammonia at the bott.om. If the 
crystals cannot be observed by the naked eye, a drop 
taken from the bottom of the vessel may, after careful 
evaporation to about half the quantity, be placed 
under the microscope, when, if present, the crystals 
will appear in one of the many forms they assume. 



^t^ 



i 



^ 






VariooB fonnB of uriu itcid crystals from aeid urine. Urine caataising 
these ciyatals ia gecerallj of a specific gravity a,bare 1020, is darker 
than uauaJ, and contains much urea. 



173. URATE OF AMMONIA 



^9 always present in urine, and is the most common 
urinary deposit; it is not a sign of disease, if not 
constant ; it generally diagnoses some little want of 
action of the skin. The cloud varies considerably in 
its colour, from quite white to a pale fawn, pink, or 
red. Upon the appUcation of heat it always disappears 
in solution. Upon examining a drop of urine con- 
taining this salt under the microscope, it is easily 
discovered. A minute gUstening molecule is seen 
struggling into focus, vibrating, and in active motion ; 
,ly others appear, and they approach each 
and bound away, again to approach; they 
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increase in size as evaporation continues, when, having 
attained their fiill growth, they attach themselves one 
to another, and the characteristic deposit of urate of 
ammonia is disclosed to view. 

174. There are other forms of urate of ammonia 
deposits, as the globular, the foliaceous, &c., but the 
amorphous is by far the most common. 



Urates. — On the left-hand aide of the figure various fonna of urate 
ofamruuniiu On tbe right, nraito of soda, iwme ciystala are shown 
Bitlached to the pellicle of phosphate of lime, BoraeljniBa Been in 
evapoiating urine. 

175. Urine containing oxalate of lime is usi 
of a dull, light-amber colour, of very variable s 
gravity, containing much urea and epithelium, 
only safe mode of diagnosing this salt is by the micro- 
scope. Upon placing a little upon a slide, and exa- 
mining with a quarter object-glass, many octoh< 
crystals of the oxalate may be discovered: 
appear to be fonned of two four-sided pyramid 
attached to each other by their bases; their more 
common aspect Is, by transmitted light, a square, wil 
two diagonals crossing in the centre. 

176. If urine has been kept some time, these crys) 
ol" small size and in small numbers, are generally 
bi' found ; but when they crowd the field, as 
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flionally they do, and are of very large size, they 
diagnose a form of disease of very troublesome dia- 
meter. 

Fio. 18. 

^^■^^^ 

OzabCes.^ — The fignre to the right repreeents oialata of lime crya- 
ADiziiig ID urine coataising niMiy vlbrionee, iuid becoming alkaline 
rem the presence of ammonia. That to the Icft^ oxalates in acid 
uine. A few epitbelium scales are shown, with the crystals. 



177. NEUTRAL URINE. 

This form of urine is pale, of low specific gravity ; 

upon cooling, it throws down a cloud of phosphate of 

lime. When neutral, urine contains a great excess of 

the phosphates; immediately after passing, it becomes 

turbid, and throws down a very large deposit. Under 

he microscope it is found to consist of a powdery, 

norphous aggregation, which immediately disappears 

lon the addition of a little nitric acid. Upon heating 

he urine a still greater amount of the salt is thrown 

Howii. I have frequently seen phosphate of lime 

tosited in urine having an acid reaction; the re- 

stion must be owing to the presence of an acid salt, 

nd not from free acid, otherwise the phosphate of 

ne could not be deposited. 



178. ALKALINE URIHE. 

The colour and specific gravity of this 
urine is very variable. It must first be determined 
whether the alkalescence is derived from a fixed or a 
volatile alkali. Recent urine is seldom alkaline from 
ammonia; the mode of discovering the form of alkali 
is by the microscope : a drop is slightly evaporated, 
and examined under the microacope ; if the amorphous 
phosphate of lime appears, the urine is alkaline from 
the alkahne phosphate of soda. 




PhoBphates.— The upper figure on the left-hand si 

jiellicio of phosphate of Ume ; tho lower, the amorptouH Jopoait of 
pbDAphats of lime. The vurioUH urjstals ou the right aide of the 
figure are phosphates thrown dovD bj the additioi 
heated acid urine. 



179. If the beautiful crystals of triple phosphate of 
ammonia and magnesia are discovered, then tho urine 
is alkaline from the presence of ammonia : this latter 
form of urine contains much epithelium and mucus. 

180. These are the chief deposits with which I shall 
have to deal ; and I now proceed to show the mode of 
detection of albumen in urine. 
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i 



/ 



Kg)"* 



Photpbstes (ram unmonUcal urine. Crystala of the tri))le plioapliatc 
of unmonia and magnesia- Thu cryataJs at the lower part of tho 
figure aie mora uncommon fonna found ii ' 



If the urine which has been set aside is of low 
specific gravity, albumen may be suspected, and should 
be tested for. 

Albumen is discovered by adding a few drops of 
nitric acid to the urine, when, if albumen is present, 
it will become turbid. However, as some salts are 
thrown down by nitric acid, the urine should be 
boiled, when, if the cloud remains, albumen may be 
considered present; if the urine becomes clear, the 
cloud consisted of salts, which have again been dis- 
solved by the aid of heat. 
^L 181. On letting the suspected urine rest some time, 
^M&d taking a drop from the very bottom of the vessel, 
^Kdther casts of the urinary tubes, blood-corpuscles, or 
^ftus-cells may be discovered, as one of these generally 
^^tccompanics the escape of albumen from the vessels. 
182. I consider the examination by the microscope 
of a drop of urine from the bottom of the vessel far 
iferable for the detection of albumen, than the 
[cy of heat and nitric acid, as 1 have on more 
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I^.ii, If th^:: »iriiie be of high specific gimri 
>iijr;ir rnay U: sUsj/ecte^L and should be tested f 
h\h\^tt]f: h\yj'dLr crj-stallizes in knots, or feadic 
;frou|/-, of uihiUV: rhombic transparent crysti 
Ix rirj'; ^^^;/i tailing the smallest proportion of sugar, 
^xjK;vrd for a f<f;w hours to a temperature above 7< 
and a drop taken from the surface be examined und 
the niieroseof^', numerous very minute ovoid pardd 
will he dihcovered. In the course of a few hov 
tliey }x:eorrie enlarged, and appear as distinct o^ 
veniitleM, which rapidly Ix'come developed into tl 
H\H'ru'.H of eonfervoid vegetation to which the tei 
'* torula" han b<!en applied. 
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184. Under favourable circumstances, this fungus 
is of very rapid increase ; in fact, ita growth may be 
observed under the microscope, with a little patience. 
It has been described by Dr. Hasaall in the volume 




H« penidlii 



of the Transactions of the Medico- Chirurgical Society 
for 1833. The chemical tests are easier and more 
satisfactory than the microscopic. The specific gra- 
vity may vary from 1030 to 1060, — healthy urine 
1015 to 1025, according to Dr. Prout. Diabetic 
urine is paler, has a turbid, wheyish appearance, of 
a greenish tinge; if allowed to stand for a consider- 
able time after the formation of the sugar fungus, or 
fermentation globules, it wUl undergo fermentation. 

185. Upon boiling the suspected urine with nearly 
half its bulk of liquor potassie, if it contains sugar it 
will turn brown or nearly black, A more delicate 
teat is that used by Trommer : — " I usually take a 
test-tube of about seven inches long, fill three-fourths 
of an inch of it with the suspected urine, and heat 
it with two scruples of carbonate of potash. I add 
five or six times the volume of spirit of '845 and 
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again boil; a few diapect a cobitMsi of stil|4iateo( 
eopper are then added, and heat agun applied. If 
modi sojcar IS jHCamt, ifae Teiaedaa of tiK oxide of 
copper to a state erf' sab-oxide oomrs tbtv qmdify in 
the lower stratnm of si^tioa of carbonate of poush, 
aod tbe fiaid becomes (^ a yellow, red, or oopps 
cokpor; if the qaandty of sng&r is very small, Ac 
nidoction still takes pl^ce, bat mach more grsduaDy. 
l(, however, no sugar is present, the soIati«i of 
potash remains of a blae or blnish-green coluor.'' 



186. This is the most important ingredient of xuiae. 
Nearly half the solid constituents of the secretion is 
composed of urea, 270 grains out of 610 being passed 
daily by a healthy man. (BecquereL) It is clue% 
important on account of its being the vehicle for the 
elimination of the principal portion of waste or used 
nitrogen from the system. 

The formula for urea is C„H„N„0,. 
It is very important that the amount and quality 
of the urea passed in disease should be ascertained. 

187. Dr. Edmund Davy, in the Philosophical Ma- 
gasine for June, 1854, has described an exceedingly 
simple method for determining the amount of urea 
in a given quantity of urine, which I consider well 
worthy of being further made known. *' The 
method 1 propose is one of extreme simplicity, ancl 
can be performed by almost any one in a very few 
minutes, and ia capable of yielding resuHa sufficiently 
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jcnrato for all practical purposes. It is founded on 

3 fact I have recently observed, that urea is very 

lily decomposed by the chlorides, or rather hypo- 

iJorites of aoda, potash, or lime ; and its constituent 

a'ogen is evolved in the gaseous state, and from 
[the quantity of gas evolved I estimate the amount of 
urea present. 

188. " I take a strong glass tube — that which I 
would recommend as being convenient for this pur- 
pose is a stout tube having a bore of half an inch in 
diameter, and capable of holding from two to three 
cubic inches. A tube having this bore and about 
fourteen inches in length, will hold two-and-a-half 
cubic inches, which will be quite large enough. Each 
cubic inch of it should be divided into tenths and 
hundredths of a part of a cubic inch. Thia I fiU 
more than a third full of mercury, and afterwards 
pour in carefully a measured quantity of urine to be 
examined, wliich may be from a quarter of a drachm 
to a drachm or upwards, according to the capacity 
of the tube ; then liolding the tube in one hand near 
its open extremity, and having tlie thumb in readiness 
to cover the aperture, I quickly fill it completely full 
with a solution of the hypochlorite of soda (tating 
care not to overflow the tube), and then instantly 
cover the opening tightly with the thumb, and having 
rapidly inverted the tube once or twice to mix the 
urine with the hypochlorite, I finally open the tube 
under a saturated solution of common salt in water, 

aitaincd in a steady cup or small mortar. 

J89. " The mercury then flows out and the solution 



no 



of salt takes its place, and the mixture of urine and 
hypochlorite being lighter than the solution of salt, 
will remain in the upper part of the tube, and will 
therefore be prevented from, descending and mixing | 
with the fluid in the cup. A rapid disengagement of | 
minute globules of gas soon takes place in the mix- | 
ture in the upper part of the tube, and the gas is 
there retained and collected. The tube is then left j 
in the upright position till there is no further appear- 
ance of minute globules of gas being formed, the I 
time being dependent on the strength of the hypo- J 
chlorite and the quantity of urea present ; but the de- I 
composition is generally completed in from three to 1 
four hours ; it may, however, be left for a day if con- 
venient, but not longer, as oxygen may be evolved 
from the hypochlorite of soda. 

1 90. " The fifth part of a grain of urea should fur- ■ 
nish by calculation 0*3098 parts of a cubic inch of j 
nitrogen gas at 60° F. and 30' bar. ; the same quan- 
tity of urea treated as described furnished in one I 
experiment O'SOOl, and in another 0'3069 parts of a 
cubic inch of gas at the same temperature and pres- 
sure ; which shows that the calculated quantity of ■ 
nitrogen differs from the amount of nitrogen gas [ 
obtained by only a few thousandths of a part of a 
cubic inch. I may observe that I was obliged to | 
operate on such small quantities of urea, on account I 
of the graduated tube I had at the time being only 
of one cubic inch capacity. 

191. " Seeing, then, that the quantity of gas evolved | 
agrees so very closely with the calculated amount of J 



itrogen present in a certain quantity of urea, I take 
the calculated amount as being the more correct ; and 
knowing the relation that exists between a certain 
quantity of urea and nitrogen, I can from the quantity 
of gas evolved in any case easily calculate the amount 
of urea present by the simple process of rule of three. 
Thus the fifth part of a grain, or 02 of a grain of 
urea, gives by calculation 0*3098 parts of a cubic 
inch of nitrogen gas. Then 0'3098 : the volume of 
gas found : ; 0'2 : to the required quantity of urea; or 
multiplying the first and third terms by 5, we have 
1'549 cubic inch of gas representing one grain of 
urea, which is a simpler proportion, 

192. " An excess of the hypochlorite should be used 
— five or sis times the quantity of the urine to be 
examined. I found by experiment that one grain of 
urea requires somewhere about half a fluid ounce of 
the ordinary aodai chlorinate liquor for its complete 
decomposition. The amount of mercury employed 
requires some little attention. It shoidd, as a general ■ 
rule, be never less than the volume of gas produced ; for 
if the volume of gas evolved is more than that of the 
mercury used, it will be more than that of the solu- 
tion of salt, and therefore some of the mixture of 
urine and hypochlorite will be forced out of the tube 
before it is completely decomposed, and consequently 
some of the gas wiU be lost. 
H 193. " In cases where ammonia or uric acid occurs 
^■D more than ordinary quantity, these substances 
must be separated by the usual means emp] 
before having recourse to my method. 
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" The reaction which appears to take place 
process seems to be the following : — The lij-pochlorite 
of soda acting on the urea gives rise to the fonnation 
of carbonic acid, water, and chloride of sodium, 
together with the evolution of nitrogen gag. Thus — 



Urea, 
C. H*. N*. 0=. 



3 Hypochlorite of soda, 
+ 3(C1,0. NaO) - 2C0' + 4H0 + 3Cl.Na. h 



3 inth^^^l 
chlorite ^| 

nnat.inn ^^ 

I 



" The nitrogen is evolved and the carbonic acid is 
absorbed by some of the hyjjochlorite of soda in ex- 
cess, for I find that this salt absorbs carbonic acid 
very quickly without evolving any other gaa ; and I 
failed in several experiments to detect the smallest 
portion of carbonic acid in the gas produced by acting 
on urea, though I have always noticed the presence 
of a very minute quantity of oxygen in the nitrogen 
gas." 

194, This is a very ready method of determining 
the amount of urea ; and having made use of it myself, 
I can recommend it to others ; the only thing Ukely 
to mislead is the variable strength of the liquor sods 
chlorinatse : this must be obviated by using a great 
excess. 

195. Urea appears to be formed in the capillary 
system, and is merely separated by the kidneys from 
the blood : but urea has two states in the urine — one 
in healthy acid urine, in which it does not readily 
decompose; and the other in neutral and alkaline 
urine, where the fermenting mucus soon causes a 
change in the chemical condition of the urea : in the 
latter instance it soon becomes converted into car- 
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mate of ammonia, some of the latter flics off, the 

jtbonic acid combines with lime which is precipi- 

ted; phosphate of lirae is also precipitated, there 

liiig no acid to retain it in solution ; a part of the 

nonia combines with the acid phosphate of mag- 

^lesia, and converts it into a bibasic ammoniaco- 

magnesian-phosphate. 

196. Urea is the result of the conversion of albu- 
men into the gelatinous tissues, and gelatine into 
urea, effected by oxidation. The quantity is increased 
in the urine by an animal diet, and decreased by 
vegetable. Urea is excessive in the urine in inflam- 
matory affections, in fevers of an acute type, in some 
forms of indigestion, and in the early stages of dia- 
betes. It is diminished in diseases of a low type — 
low typhoid fever, chlorosis, in some forms of indi- 
gestion where the appetite is bad, and in confirmed 
diabetes. 



197. Uric acid is the result of the conversion of 
fibrine into the muscular and other tissues, and from 
them into uric acid ; and is the consequence of waste 
and oxidation. The amount of uric acid in the urine is 
a very fair test of the consumption of blood-corpuscles 
going on in the system, and is increased in high 
fevers, gout, some fomis of indigestion, &c. It is 
decreased in chlorosis, anasmia, and low forms of 
disease ; and this more ao than the urea, as I have 
noticed that, although the pale urine in hysteria may 
contain but a mere trace of uric acid, there may be a 
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large quantity of urea. Uric acid and the urates are^ 
aasociated with the colouring matter of the urine, 
the fibrine is found to be with hgematin in the cor-' 
puscles; the colouring matter is one of the modes otM 
excretion of the fatty constituents of "fibrine. In thel 
urine it is slightly volatile, as the peculiar smell ofr 
fresh urine is owing in a great measure to it. 



OXALATE OF LIME. 

198. Oxalate of lime is a morbid product, and when! 
present is always a sign of derangement, generally, J 
however, from indigestion, although it may result! 
from malassimUation, and it then warns us of grave 1 
disease. In the stomach, saccharine substances are I 
changed morbidly into oxalic acid instead of into I 
lactic acid. During secondary assimilation, oxalicl 
acid may be formed from the gelatinous tissues, orj 
from the fibrinous tissues by oxidation and mis- 1 
directed nerve-force. 

199. Uric acid, oxidized by peroxide of lead, is con- 
verted into oxalic acid, urea, and allantoin. (Becque- J 
rel.) Also, distilled in a retort by heat, uric acid isM 
converted into urea, cyanuric acid, hydrocyanic acid, f 
and ammonia. (Becquerel.) All these changes, whichi 
are produced in the laboratorj', may be also effectec 
in the capillary system, neiTc-force being perverted 
Wcehler discovered that a watery solution of ammonia, J 
having been saturated with cyanogen, contained oxalicul 
acid. 

The gelatinous tissues during health in the capil-, 
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system are converted by oxygenation into a 
iccharine principle and urea. In some forms of 
piervation into carbonate of ammonia and oxalic 
acid. 



200. ALKALINE UBINE 

Is of two distinct kinds — the one arising from some 
error of digestion, the other from disease. In the 
former, the urine is passed of an alkaline reaction, 
cloudy, throwing down the amorphous phosphate of 
lime, increased by heat, cleared by nitric acid. It is 
occasionally passed in the middle of the day by most 
people, and may result from some form of food taken. 
Diet has a great influence upon the reaction of the 
urine. A vegetable diet generally causes an alkaline 
condition of the urine, the acetates, tartrates, and 
citrates appearing in the urine as subcarbonates of 
potash and soda (Wcehler) ; but with a meat diet the 
urine should be acid. 

201. I quote the following admirable remarks from 
M, Claude Bernard's " Experimental Physiology 
applied to Medicine," reported in the Medical Cir- 
cular: — 

" This urine, extracted from the bladder of a rabbit 
is seen to be turbid, is found to be alkaline, to effer- 
vesce when an acid is added, and to contain very little 
_jirea. The urine of five or six other rabbits was a^o 

amined, and was found in each case to possess the 

ue chemical and physical properties; and this is 

lly in accordance with what is generally admitted — 

kat the urine of the herbivora is always alkaline, 

l2 
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contains carbonates in no small quantity, and has but" I 
little urea ; while the urine of carnivora is acid, and j 
contains much urea, and no carbonates. 

202. " But here is a rabbit of a size similar to the j 
others, from which we extract*- the urine, which you ] 
see in this case is clear, limpid, and acid, and, more- 
over, contains much urea, and does not effervesce with 
acids. Is it, then, an exceptional fact that in the 
rabbit the urine which you see, should be analogous I 
to that of the carnivora ? It is now eight years since ] 
I first remarked the urine in rabbits and horses is 
sometimes found to be acid. 

203. "In accordance with the principle I have just 
pointed out to you, I did not look upon this as an 
exception, nor regard it as a fact for the existence of , 
which there could be no reason. On the contrary, I | 
was convinced that the difference arose from some i 
particular circumstance, which 1 next endeavoured to 
find out, and soon succeeded in discovering that the 
urine of the herbivora, when they have for a while 
been deprived of food, is always acid, and charged 
with urCEi, as in the carnivora. By thus ascertaining ' 
the circumstances under which these phenomena are 
observed, the fact that the urine of the herbivora is 
generally alkaline remains undisturbed, and we now 
further know that when herbivora are deprived of 
food, their nourishment is then derived from their 
own substance, that is, from their own blood." 

204. The alkalinity of the urine arises from the 
presence of some alkaline salts, and there being no 
free acid, the salts may be carbonates of potash or 
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soda, or the alkaline phosphate of soda. The phos- 
phate of lime thrown down may be distinguished from 
urate of ammonia by not attaching itself to the sides 
of the vessel as does the latter salt — by being dissolved 
by acids, and increased in quantity by heat. Micro- 
scopically, they are almost alike. 

205, The other form of urine, alkaline from the 
presence of ammonia, is frequently the result of disease 
of the bladder and appendages, or the lower portion 
of the spinal marrow; it, however, occasionally accom.- 
panies low forms of disease. It may be passed acid, 
and perfectly clear, but a thick cloud soon accumu- 
lates at the bottom of the vessel, which, upon exami- 
nation with the microscope, is found to consist of 
mucus cells and epithelium scales, in mucus. Upon 
watching this deposit carefully, the mucus, which is 
first transparent and not to be detected, wiU shortly 
be converted into innumerable molecules of the finest 
description, in active vibration ; they increase in size, 
attach themselves one to another in rows, stiU in 
active motion, and dart about like minute worms. 
These are termed vibriones, and they attach to them- 
selves other molecules from the molecular mucus 
around, and when this is exhausted, from the break- 
iiig-up epithelium scales and mucus cells. 

206. The urine has a peculiar odour, resembling 
broth, and a pellicle rises to the top. After resting 
until the colour of reddened litmus-paper is restored, 
the pellicle is found to consist of a powdery amorphous 
deposit of phosphate of lime, with many pnsmatic 
crystals of the triple phosphate of ammonia and 
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magnesia, amongst which thousands of most activtfi 
vibriones disport, and perform their duty of changing ] 
the urea into carbonate of ammonia. Upon pro- 
ceeding deeper, and taking a drop from the lower 
stratum, large epithelial scales mil be found mixed 
■with the vibriones, phosphate of lime, and triple J 
phoaphate. | 

207. After a day or two, the urine will become 
foetid, giving off an odour of garlic ; and small rosettes 
of crystals of phosphates of soda and ammonia will , 
be found mixed with the other crystals. Upon boiling J 
this urine much gas is given off; it is cleared, and a I 
flocculent mass of the binoxide or trltoxide of pro- a 
teine, full of bubbles of gas, floats to the top. 




On the left of the figure, three epermatozoa, two epemutic gloLulei, and 
a blood-corpnBcle are sbomi. On the right, vibrionea in dtfiierent 
stages of deyelopment. The whole are magnified 400 diameters. 

The continued motion of these minute active 
vibriones, which rapidly fill the whole vessel, and 
form a scum upon the top of the urine, appears to 
act upon the urea as a ferment, which, combining 
with atoms of the gases composing water, is soon 
converted into the carbonate of ammonia, thus — 

Urea . . . C^ H. N, 0, 
4 atoma water . , . H ... O. 



C, H, N, O, = 0,0, + N,H, 0, = 3 (NH, CO, HO^ 
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I atoms of carbonate of ammonia. This takes 
ore or less time, according to the. fermentable state 
f the mucus, and the urea being strong or weak. It 
may take place in a few hours, or some days, 

209. The scum of vibriones at the top of the urine 
has a caseous appearance and smell, but its chemical 
reaction to tests is not exactly that of caseine : it is 
an oxide of proteine, probably the tritoxide of Mulder. 
The thick scum at the top is owing to the urine being 
in contact with the atmosphere, and oxygenation 
going on more actively. The urine beneath is of 
the same character as that at the surface, but the 
vibriones, &c., are not so closely packed; their move- 
ments, therefore, are more active. 

210. Many new products appear during the alka- 
line decomposition of the urine. The carbonate of 
ammonia decomposing, combines with lime and mag- 
nesia as subcarbonates — neutral phosphate of Hme, 
neutral ammoniaco-magnesian-phosphate, and bibasic 
ammoniaco-magnesian -phosphate. Carbonates do not 
exist naturally in the urine ; their presence indicates 
the transfonnation of urea into carbonate of ammonia, 

p a wholly vegetable diet. 



® ©■'© 
O 



Carbonate of litne found in nUtalina urine.— Tha larger granules are 
fomidlin the glBnilularpurtioti of the pruatate, and u'o pccuiocally, 
Ithnugh nitoly, pmbwI witb thii urine. 
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MODE OF EXAMINING URINE FOR SPERMATOZOA. 

211. The urine being passed into a glass vessel, a 
small portion is immediately transferred to a phial, 
corked, and allowed to rest upon the cork. Upon 
holding up the larger vessel to the light, small cloudy- 
masses are seen floating about in the urine ; these 
are plugs of mucus which block up the canal of the 
urethra, the largest one is derived from the prostatic 
portion; upon being removed by a glass tube or 
cainel's-hair brush and transferred to the slide, sper- 
matozoa may, when present, be at once detected 
associated with mucus cells in a glairy fluid. 




Hucaa cells, ep theliui 
floating plug of 



212. Spermatozoa sink in urine, so that upon 
allowing the phial to rest upon the cork, if there are 
any present, they may be rapidly detected by re- 
moving the cork and rubbing it upon the slide, when 
upon focussing the spermatozoa will appear. The 
urine should be examined before the salts commence 
to crystallize, otherwise they may very much inter- 
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Tere with the inspection, especially urate of ammonia 
and phosphate of lime, which undergo vibration whilst 
forming, and may distract the attention of a beginner 
from the spermatozoa. 



I 




ITiB deposit from tha cork, rubbed upon the elide ; showing mucus or 
pua-globulee, vibrionea, crystals of oxalate of lime, and arate of 
^amoDifl^ spertaatozoa, and epithelium scales- 

213. In examining discharges from the urethra, 

the manipulation slightly differs, there being more 

difficulty in detecting the spermatozoa, if there be 

very few present ; but if they are in large quantities, 

which they generally are when passed in any form 

of discharge, they are easily made out. A small 

quantity of urine should be first placed on the slide, 

and then a drop of the discharge in it: upon placing 

this beneath a quarter object-glass, its nature may at 

once be detected; if it be a mere simple mucous gleet, 

many mucus cells in a glairy albuminous fluid are 

H#een ; if the discharge contain pus, the pus cells are 

^tescovered floating in a greenish fluid : there may be 

Ipithelium scales in both ; if spermatozoa are present, 

^y are seen together with mucus cells, epithelium, 

I sjiermatic granules. 
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214. Much care must be taken in these examina- 
tions, and if spermatozoa are not detected imme- 
diately, a second investigation should take place, as 
much injury may be done the patient by giving a 
decided opinion that no semen is discharged. If the 
patient make water in your presence, which is de- 
cidedly preferable, the last few drops are the moat 
likely to contain spermatozoa, from the straining of 
the muscles to free the urethra from them, squeezing 
out the secretion. 

215. These are the principal and most usefiil 
methods of examining the urine; but I have not ' 
given the quantitative analyses, because such exa- 
minations would take up more time than a medical 
man in active practice could afford to devote to 
them; for further research I can recommend Dr. 
Simon's Chemistry^ translated by the Sydenham So- 
ciety; Dr. Bence Jones' Animal Chemistry; Dr. 
Golding Bird on Urinary Deposits; Mr. Bowman'a 
Manual of Medical Chemistry, &c. These will afford 

a wider field for research for those desirous of enter- 
ing more into the minutiaj of the subject. What I 
have given is the every-day mode of examination of 
the urine, which I find most useful and expeditious, 
and which any practitioner may, without giving up 
too much of his time, make use of. A microscope is 
indispensable, and I can recommend those made by 
Mr. PilHscher, of New Bond-street, as being mo- 
derate in price and excellent in quality. 



PART II. 



ERTAIN AFFECTIONS OF THE HEBV0U8 SYSTEM, THE 
SYMPTOMS OF WHICH ARE OBSCURE, AND WHICH, IP 
NOT ALLEVIATED, WOULD DEVELOPE THEMSELVES 
INTO ORGANIC DEGENEHATION, FATAL DISEASE, OB 
INSANITY. 

216. There are a class of cases which come before 
the practitioner in medicine which frequently baffle our 
best efforts to discover the organ or system affected, 

_ iand, from the Protean character of the symptoms, can 
! classed under no head — can be treated upon no 
xgular plan — and in many instances, in spite of our 
nost earnest endeavours, do not yield to treatment, 

217. It is of the obscure foiiiis of nervotts affections 
onceming which I propose to treat, for one reason,— 

[ because it is to them chiefly we owe the class of cliar- 

E'latans who have sprung up around us in such luxu- 

t crops — who fill our papers with advertisements 

I— who compound infallible nostruma — who rob the 

I patient of his money, his health, and his peace of mind 

-and, to wind up the whole, draw down opprobrium on 

the Science of Medicine, the most glorious of all the 

sciences, gathering her experience from each, and 

uniting them to form a bright particular star, spread- 

Dg around God's chiefest gift to man — Health. 

218. And do we not owe to ourselves much of this 
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contumely? Surely. Many a case is pooh-poohed and 
ascribed to fancy which should be narrowly and care- 
fully watched ; and if the mind is affected — which it 
frequently is — ^not by coldness to throw back the con- 
fidence reposed in us, but by taking interest in their 
troubles (the mental ones the result of the reflection 
of some bodily ailment), relieve both body and mind, 
and perhaps prevent, or stave off, organic disease, or 
mental fatuity. 

219. These affections result from partial paralysis 
of some portion of the sympathetic system of nerves, 
either of their centres or of their peripheric termina- 
tions, thus upsetting the healthy process of digestion 
and assimilation in some portion of its extended 
course ; causing fimctional derangements, nervous 
irritability, and frequently sympathetic complication 
of the more important organs. There are many causes 
which combine to originate affections of this descrip- 
tion. The chief of these are, — hereditary tendency, 
malarious influence, an overworked brain, and any 
exhausting habit or discharge. The method of de- 
tection, and the treatment of each case brought before 
us, is exceedingly difficult, for there are no two 
exactly aUke, and it is only by experience that it can 
be successfully accomplished. 

220. Without further preface I shall now enter 
into their consideration, merely premising that the 
s3Tnptoms of all being so much alike, we cannot look 
to them for a classification ; but as the secretions, 
which are wholly under the influence of the sympa- 
thetic, are generally very much deranged, and as the 
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urine is the one most convenient for examination, I 
have taken the different characteristics of that secre- 
tion, as the heads under which to classify the symp- 
toms brought before us, at the same time not binding 
myself down to any stringent rules, but allowing free 
scope for obsei-vation. 



Urine with an Acid Reaction. 
Urate of Ammonia. 



k Urine wn 
Deposits, ■ 
V 



Uric Acid. 



Urate of Ammonia. 

221. When this salt is the only one deposited, the 
prognosis derived from its discovery is almost always 
favourable, because it is merely an increase of a 
normal constituent of the urine, and is the most 
common of all. After an excessive meal, this salt, 
even in health, is frequently deposited, especially if 
there he not much fluid drank. It is the invariable 
concomitant to a cold, or any check to the natural 
transpiration, and where habitual, it denotes a de- 
creased action of the skin. 

222. Although morbid, it is the one least of all so, 
and will generally require but little treatment and 
care to return the patient to health. Exercise should 
be recommended — a glass of water the first thing in 
the morning, another the last thing at night — an 
occasional warm bath, friction to the skin — an altera- 
tive pill at dinner (a little rhubarb and dilute aloes) 
^]y for a week, will generally remove the deposit of 
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urate of anunonia from the urine, at the same time 
the accompanying symptoms mil disappear. 

223. Uniting with the deposit of urate of ammonia 
is the colouring matter of the urine, and this is of fer 
more importance, and a better guide than the salt 
itself; urate of ammonia may be perfectly white, and 
passing through every gradation of colour— fawn, 
brown, up to brick-red. As I have before mentioned 
(paragraph 197), the colouring matter of the urine b 
derived from the hjematin of the blood, associated 
with the oily constituents, so that the less colouring 
matter, the less blood-corpuscles are there brnken up, 
and the less nervous tonicity in the system. If, them, 
the deposits of urates be white, we know that we shall 
not be doing wrong in increasing the tone and blood- 
corpuscles. This can be done by nourishing diet, 
wine, cod-liver oil, iron, &c. If, on the contrary, the 
deposits be of a brown-red colour, we know that the 
blood-corpuscles are either in excess or are being 
broken up too rapidly; in other words, there is a 
feverish tendency ; alterative medicines are required 
— a mercurial purge, saline medicines, followed by 
quinine, &c. Much may be learnt by merely looking 
to the colour of the urine. 

224. However, in acid urine, of which I am now 
treating, there is almost always an apparent excess of 
power in the system, an excess of blood-destruction j 
the urine is high coloured, acid, and of high specific 
gravity. Do not let me be misunderstood, when I 
state there is an excess of power; when there is much 
blood-destruction, there is always an excess of power, 
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although at the same time the centres of the sympa- 
thetic may be almost paralysed ; so that this excess 
of power is always followed by a corresponding dimi- 
nution of power. By watching the colour of the 
urine, therefore, we know when to cease our treat- 
ment for fever, and commence the rebuilding of the 
system by appropriate medicaments. 



k carsTALS OF umo acid. 

P 225. Uric acid crystals may be discovered in the 
urine without there being any abnormal quantity 
secreted by the kidneys ; this is because the uric acid 
is freed from the ammonia, soda, &c., with which it 
is associated, commonly by some acid having a 
stronger affinity for those bases, as the lactic. The 
presence of uric acid crystals, then, acquaints us with 
the knowledge of an increased secretion of acid by 
the kidneys, generally concomitant with abnormal 
acidity in the stomach. 

226. When uric acid is actually in excess, then we 
know that there is a destruction of the fibrinous por- 
tions of the system going on in the capillary labora- 
tory, and that there is tendency to fever ; the urine 
is high coloured, from the accompanying oily colour- 

ng matter; and of high specific gravity, from the 

nereased amount of solid constituents. 



^L Case. 

^P 227. An elderly gentleman, robust and florid, will 

^be noticed to have been lately becoming peevish; he 

has been more particular in having everything about 
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him done more quietly ; he cannot bear a noise;* 
servants annoy him with the clatter of the dishes; 
no one seema to please him; he is continually up- 
braiding some one; things do not go right with him; 
he is not sure things are quite safe in the City ; his 
children are not sufficiently dutiful; he is snappish. 
Upon being consulted, he will detail a long list of 
troubles, many of them exaggerated if not alto- 
gether imaginary. What he complains of will be 
chiefly concerning his family or business, dwelling 
- upon little things which a healthy brain would pass 
over. Upon inquiring into his own ailments, he will 
teU you that he is not well, but he does not exactly 
know what is the matter with him; he is costive; 
his skin is dry and feverish ; his appetite is capri- 
cious; he is fond of made dishes, and likes his wine: 
his water he has noticed is thick, throws down a 
yellow or reddish sand — has noticed it for some time. 
He has frequent lieadaches, with giddy feelings, some- 
times so bad that he would fall if not prevented ; has 
noises in the ears : he will very likely wander back to 
some tale of his family, disobedience of a son, &c 
On inquiry, it will be found, probably, that he has 
been subject to gout, but that he has not had an 
attack for some time. 

228. The indications in this case ai-e, to re-estab- 
lish the function of the skin, by inducing perspirar 
tion, the most preferable diaphoretic being the vapour- 
bath; this, used occasionally, will be found of the 
greatest use in arresting excessive secretion of acid, 
and restoring the balance between the kidneys and 
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skin. The organs of digestion arc very much dis- 
ordered. Small doses of blue pill at night, with a 
saline draught, containing the bicarbonate of potassa 
with sulphate of magnesia, the following morning, may 
be given several nights in succession with benefit. 
A saline draught, containing half a drachm of bicar- 
bonate of potassa, with ten grains of citric acid added, 
and taken effervescing thrice daily, two hours after 
meals, will be found of great benefit in counteracting 
the acidity of the urine. 

229. Change of diet, however, is the best mode of 
arresting this form of disease. A mild, nutritious diet, 
containing loss of the nitrogenized principles — such as 
arrow-root, bread and milk, a very small quantity of 
meat cooked quite plainly, the entire suspension of 
wine and beer, with, if required, a little cold brandy- 
and-water — will generally, after a short time, entirely 
remove this train of symptoms, and the healthy tone 
of the mind will return with the improved state of 
the system. 

230. A case of a different description is occa- 
sionally met with. A young lady, accustomed to 
none but carriage exercise, fond of high living, reads 
a good deal ; has perhaps met with some disappoint- 
ment; complains of a pain about the region of the 
heart — has flutterings there; the pulse occasionally 
intermits; suffers from indigestion — has done so for 
some time ; is in great trouble about her heart ; tears 
she may die suddenly : it has made her very uneasy, 

pd she feels very unhappy ; does not think she will 
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ever get well. On examining her water, uric ftC^ 

crystals are found. 

231. The chief indication here is exercise. I have 
frequently observed in this class of cases, that there 
is an extreme antipathy to walking, which can hardly 
be overcome. Where such is the case, and the means 
of the patient sufficient, I generally recommend horse 
exercise, which is very much enjoyed, and the mind 
and body are botb invigorated and improved by it. 
A little opening medicine, and a gentle tonic — the 
ammonio-citrate of iron — will usually effect a cure ; 
the diet of course must be attended to, as in the last 
case. 

232. These cases must not be confounded with 
hysteria; for although the symptoms somewhat re- 
semble, one glance at the urine will be sufficient to 
point out the difference. As a rule, it may be taken 
for granted, that where uric acid is deposited, the 
patient will* bear alterative treatment. The me- 
dicines most suited for acid urine with uric acid de- 
posits, are gentle mercurial and saline aperients. Tht 
following is a good formula : — 

9j Hyd. chlor., gr. j. or ij. 

Pulv. antim. tart., gr. ^ or J. 
Ext, acet. colchici, gr. j. 
Ft. pil., h. s. sumendus. 

Jt Potassffi bicarb., 5*3. 

Sol. mag. sulph., '^sa. to 3j- 
Tinot, zingib., ill xv. 
Tinct. aurantii, Ssa. 
Aqua ad ij. 
Ft. haoBt, p. o. m. sumenduH. 
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233. A vapour bath at night, to act powerfully on 
the skin. The medicine to be taken during the continu- 
ance of the excess of acidity, should be the effervescing 
saline mixture before mentioned, with an occasional 
rhubarb-aud-magncsia draught in the morning. The 
diet should be as directed. It is seldom that this form 
of urine is persistent, if these remedies are carried out 
thoroughly. What may be feared is, that the patient 
will too soon return to the diet and mode of living 
which induced it. 

f Excess of Uric Acid excreted hy the Kidneys. 

234. This is a more serious symptom than the 
former, and indicates a more deeply-seated disease. 
Of its acute forms, such as we see in acute fevers, 
pleurisy, &c., it is not my province to treat ; but in 
chronic ailments its presence is far more common than 
is generally supposed, and when detected is of vast 
use to the practitioner. In chronic cases, where the 
urine is habitually passed in small quantities, of an 
increased specific gravity, high coloured, with uric 
acid in a larger proportion than in health, serious 
organic disease should be suspected. Upon examining 
the patient, the expression will be found to be anxious, 
tongue red, pulse quick, and skin dry; there is a 
feverish tendency; and we know, from the condition 
of the urine, that alterative medicines are required 
before resorting to tonic or stimulant treatment,— thus, 
a mercurial aperient or two, followed by (if a syphi- 
litic taint be suspected) the bichloride of mercury, or 
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iodide of potassium. If the patient be of a rheumatic 

tendency, colchicum should be substituted for the 
mercury or iodide: the vapour-bath, to increase the 
transpiration from the skin, with appropriate diet. 

235. There are two diseases, which frequently in \ 
the early stages are accompanied by this fonn of ' 
urine, and it is to warn against the treatment that I 
have recommended that I mention them — phthisis 
pulmonalis and cancer. These are essentially diseases 
of debility, and although there may be fever — 
although there be much blood destruction- — although 
there may be an excess of uric acid and colouring 
matter in the urine, the treatment must be invariably 
tonic and stimulant : no lowering medicines can be 
borne, as they wUl always in the long run do harm, 
although apparently at the time beneficial. 

236. Accompanying true acid urine, where the 
urine is passed acid, and remains so for some consi- 
derable time (many days) without undergoing alka- 
line fermentation, there are few, so called, nervous ' 
symptoms : the symptoms are more frequently of a 
sthenic type, and the diseases generally openly declare 
themselves. It is to the affections accompanying the 
next fonn of urine to which the title of this work 
may be more justly applied. 
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Urine passed Acid, ) 

XT TT }Soonbecomimi Alkaltne. 

Nedtral Urine, j ■' 

r Phosphates of Lime, Soda, ^c. 

Deposits, ■] Oxalate of Lime. 

i, Vihriones, or Proteine Oxides. 

237. This form of urine is generally passed in large 
quantities, more frequently than natural, h of low 
specific gravity, contains little colouring matter, and 
smells like new flannel wetted, whilst warm. If 
passed acid, which it usually is in the early morning, 
it in a very few hours in the summer becomes alkaline 
from the presence of ammonia ; it throws up a pellicle 
upon its surface of phosphate of lime, although the 
lower strata may be still acid ; it usually throws down 
a voluminous cloud of epithelium and mucxfs, which 
acts aa a ferment upon the urea, rapidly converting it 
into the carbonate of ammonia. With the aid of the 
microscope, the various deposits of phosphate of lime 
and phosphate of soda are easily made out ; also, in 
many instances, the urine is crowded with crystals of 
oxalate of lime, accompanied by countless millions of 
vibriones (chemically speaking, a proteine oxide), 
derived from albuminous food which has undergone 
semi-digestion, but which, thi-ough want of nerve 
force, is not converted into blood, but is passed 
through the kidneys. It has, however, undergone a 
certain amount of vital change, and has had imbued 
into it a species of pseudo-vitality, sufficient to origi- 
nate vibratile motions in each component particle, as 
may be seen in the vibriune. 
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238. If this urine be set aside, and examined with 
the microscope from time to time, the vibriones wiH 
be found to undergo no higher change, but will gra- 
dually separate into their original molecules, stripping 
off by degrees their proteine coat, and will at length 
fall to the bottom of the vessel as the finest con- 
ceivable sand, consisting of phosphate of lime. Thia 
is a process of weeks, sometimes of months. I have, 
however, watched it sufficiently often to be sure of 
the fact. 

239. The above-described urine accompanies a series 
of symptoms which are most distressing to the patient, 
and frequently also to the medical attendant, from 
their obscurity and the inability to discover the seat 
of the disease, as also from the secondary effects upon 
the brain, induced by the condition of the blood. 
The brain is in many cases considered, both by the 
patient and friends, to be the organ affected. In 
several most interesting cases I have known patients 
treated for insanity or disease of the brain who 
have had nothing the matter with that organ, and 
who have either eventually died, or been immured 
during the remainder of a miserable life in a mad- 
house. 

240. I shall first proceed to describe some of the 
symptoms of which patients complain, then state what 
I consider the causes of the affection, and finally the 
treatment most likely to effect a cure. 

Under the head of the oxalic acid diathesis, Dr. 
Watson thus describes the symptoms accompanying 
that condition ; and as it would be impossible to do ao 
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more graphically, and us I cao fully corroborate their 
accuracy, I shall quote his words : — 

" The persons who manifest this disposition are 
usually dyspeptic, sometimes very much so, sometimes 
very slightly. They are uneasy during the assimila- 
tion of their meals, suffer flatulence when the stomach 
is empty, prefer vegetable diet to animal, are fond of 
sweets, especially of sugar; they are liable to boils 
and carbuncles, and to scaly cutaneous eruptions. 
According to their original temperament, they are 
nervous and irritable, or dejected and desponding in 
mind. A nephritic attack relieves them from all this 
discomfort, for years, perhaps. When the diathesis 
is strongly marked, the skin. Dr. Prout says, is apt 
to assume an unnatural appearance, difficult to 
lescribe, but the colour of which may be said to vary 
•om dull greenish yellow in the sanguine to dark 
Jive or livid in the melancholic temperament. Dr. 
rolding Bird describes them as highly sensitive and 
■irritable, hypochondriacally apprehensive of impend- 
ing evil, full of gloomy fears concerning their bodily 
and mental powers, dyspeptic, weak, and usually 
emaciated." 

241. I extract the following case from my note- 
book, although a sUght one, and readily yielding to 
treatment, as it points out the advantage of a correct 
diagnosis : — 

A gentleman consulted me for indigestion, which 
he had been suffering from for some years, more or 
is, although it had not troubled him very much ; it 
now, however, become unbearable; he could not 
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enjoy a meal, and after about an hour, a craving 
for food returned, without any appetite, the idea 
being, that food would ease the sensation he suifered 
from. He was greatly troubled with flatulence, from 
the first thing in the morning to the last thing at 
night ; he suffered no pain, but very uncomfortable 
Another symptom which had lately ap- 
was a contmual flow of saliva, his mouth 
constantly filling with it, which, when swallowed, 
increased the uneasinesa and flatulence ; and he was, 
therefore, frequently spitting. He had lately noticed 
that he was getting despondent ; he exaggerated little 
troubles, until they swelled into misfortunes ; he was 
perfectly aware of the fallacy of these ideas, but he 
could not battle against them. In other respects he 
appeared quite well ; he had been getting stout, and 
looked in very good health; there was a slight 
greenish tinge about the skin of the forehead, — he bad 
not noticed it. 

242. Examination of the morning urine, — 16 
ounces, Ught amber, specific gravity I"016, acid in- 
action. After standing twelve hours it is opaque^ 
not from urates ; a slight scum has risen to the top, 
which consists of vibriones and many small crystals 
resembling spikelets, these latter dissolve in dilute 
nitric acid ; upon taking a drop from the lower stratum 
of the fluid, the characteristic octohedra of oxalate 
of lime appear in great quantities, — no other crystals. 
In two days this urine became ammoniacal, of a 
yellowish-green colour, and smeUed like seaweed, fiill 
of vibriones and oxalate of lime. 

243. The bowels having been relieved with an 
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alterative pill, the patient not being habitually costive, 

a dinner-pill, to be taken daily, a quarter of an hour 

before that meal, ivas ordered, corapoaed of two 

grains of cayenne pepper, two of rhubarb, a third of 

a grain of ipecacuanha powder, and a little extract 

of gentian, to stimulate the enervated stomach to an 

increased flow of gastric juice. An hour after dinner 

a tablespoonful of cod-liver oil to be taken in half a 

glass of sherry ; to discontinue the use of fermented 

^ l>read, a poison to the weak stomach, and to take 

instead either unfermented bread or biscuits ; to leave 

beer and wine, substituting cold brandy and 

—otherwise, to live well, to take more exercise, 

ad rest for a time from mental labour. Under this 

x:atment the patient steadily improved, the symp- 

H)ms one by one leaving him: tlie urine cleared, 

lecame acid, and ceased to undergo the ammoniacal 

fermentation; and in about a month, with no other 

treatment, the patient regained his usual health, at 

the same time getting thinner. 

Although the treatment in this case was so 
simple, it was equally efficacious; and I shall en- 
deavour presently to show that it was so, because it 
exactly suited the wants of the system, and nothing 
§else would have been so effectual. 

The next case, from long neglect, was of a more 

HBevere character, and probably would have taken a 

wnsiderably longer time to cure ; but I feel morally 

irtain that it would have yielded to correct treat- 

nent, and perfect health, bodily and mentally, would 

have resulted. 

244, A gentleman consulted me, suffering severely 
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from the effects of long-neglected indigestion : he had 
been a Judge in one of our colonies, and had to travel 
very long journeys on his circuit, during which time 
he had very little exercise, but sat all day, either in 
his carriage or at his duties : he lived well. This 
mode of life continued for some years, when he began 
to suffer from indigestion ; his liver was sluggish, and 
he had piles ; he became despondent ; he did not think 
he was so successful as he ought to have been, although 
he was looked up to by all, and was generally liked, 
as an upright, honourable man, and was nearly " at 
the top of the tree" in his profession. The idea of 
suicide at length appeared to him, and he gradually 
began to entertain a desire to terminate his existence; 
he was always considered of a melancholy turn, but 
he now became almost unbearable, and he was advised 
to leave for England to effect a cure. 

245. On seeing him, he began at once to state 
desire to commit self-destruction. He said that it 
constantly before him, he could think of nothing else,' 
— that everything he did had some connexion with the 
one all-absorbing idea; if he saw a knife, he con- 
sidered how best he might succeed in cutting his 
throat; if a rope, how he might hang himself; if 
water, how drown himself; and yet, with all this, 
although he had had many opportunities, and when 
he had prepared everything, he said to himself, " No! 
I am not mad; I cannot do it, it would be a sin." 
On asking him any question, he would answer mc 
with perfect sanity. All his answers were 
sensible, and he appeared to have a superior i 
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lUt he would immediately return to his one idea — 
suicide. In fact, he was a monomaniac. 

246. His skin was of a peculiar colour, a smoky- 
brown ; he had several scabs upon his head which 
caused him much irritation, and one or two on his 
bands; he was weak, but pretty stout; he suffered 
much from flatulence. Upon examining his urine, it 
was literally crowded with innumerable crystals of 
oxalate of lime of all sizes ; it was acid, and contained 
a few crystals of uric acid. I told him what he was 
("Buffering from, and explained the mode of treatment ; 
but he was guided by bis friends, who considered him 
iJunatic, and, in spite of my advice, he was placed 
tmder a psychological physician, 

247. I have since heard that, not improving at 
all, he was sent abroad to travel, but that he was 

mo better, and was still travelling. This is one of 
'the many cases that are considered lunatic, where 
,e brain is the organ supposed to be primarily 
fected, or rather, perhaps, secondarily affected, but 
■too late to do any good by improving the state of the 
Bystem, the treatment being directed to the mental 
alienation. 

248. The brain suffers less from primary disease 
than any other organ in the body ; it is true it sym- 
pathizes with all, and frequently becomes secondarily 
affected. True insanity, from actual primary disease 
of the brain itself, is perhaps the most rare disease 
'to which mankind is subject. Almost every form of 

lanity, arising from disease of otiier parts of the 
lystein, is amenable to treatment. I extract the 
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following case from Dr. Golding Bird's excellent 
on Urinary Deposits, from its bearing out toy views 
on secondary or reflected affection of the brain from 
primary disease of the ganglionic system, and tll^ 
circulation of poisoned blood. 

" IiUemse hypoekondiriang ; emociafion ,■ copious tUscharge i 
crygtcds of oxidate of lime, with excees of v.: 

"249. Oa February IStli, 1843, I was consulted by Mr. 
Stone, in the case of a geatleraan reaiding in a densely popi 
district in this metropolis. Hu was a remarkably fine man, al 
tliirty years of age, of dark complexion, and whose expression 
strongly chftracteristio of deep melancholy; he was highly edncat 
and appeared to have painfully ausceptible feelingB, It ap] 
from his histoiy, that, until within the last four years, his health 
had been excellent; at that time he contracted a sore, which was 
regarded as syphilitic, and ao treated with, inter alia, abundance of 
mercury and iodine, which apjieared to have aided in bringing 
an extremely cachectic condition. 

" 250, Partially recovering from this, he left England 
Eastern tour. Ho visited Malaga, Egypt, and returned to England 
vid Constantinople. At each of these places he underwent treat- 
ment for what he regarded as a return of venereal Bymptoms, appa- 
rently only manifested by relaxation of the throat, producing 
ing cough. At the latter place he fell under the oa 
MacGuffog, who evidently took a very correct view ol 
and he received decided benefit from his treatment, 
wearied and diapuited, with an irritable throat, bearing about 
with him what he regarded as a venereal taint, and tired with 
wandering, he returned to England, a prey to the most al 
hy pochoB driasis. 

"251. When I saw him, his naturally expressive connte 
indicated despair; he complained bitterly of the in efficacy of n 
cine, and seemed only in doubt whether he were doomed to die o( 
ayphilia or phthisis. The pulse was quick and initable; tongue 
morbidly red at the tip and edges, and covered in the centre wilb 
a creamy fur. Ho had lately lost much fiesh; he was troubled 
with a constant hacking cough, which evidently depended on an 
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' enlarged uvula; for on examining the chest, I could not succeed 
in detecting any evidence of disease. 

" 252. There was exti-eme palpitation, increased by eating and by 
exercise; much flatulent diatentioa of the colon, with pain between 
the fihouldera, afii-oaa the loins, aud over the region of the stomach; 
extreme restlessness, and nervous escitement accompanied every 
action. The bowels were inclined to be constipated ; urine copious; 
appetite rather voracious, but unsatisfying; skin acted imperfectly, 
February 15th, the urine passed last night was acid, pale, of specific 
gmvity 1-0395, contained much mucus, with abundance of flesh- 
coloured urate of ammonia in suspension. On warming a portion, 
80 as to dissolve the latter, a very copious crystalline deposit of 
oxalate of lime, in cuboid crystals, was rendered beautifully visible 
by the microscope. A large excess of urea was present, the addi- 
tion of an equal bulk of nitric acid rendering some of the urine, 
placed on a watch-glass, nearly solid in ten minutes. The urine 
1 this morning was precisely similar. 

"S53. g, Acid, nitrici dil., 

Acid hydrochlor. dil., M J^as. 
In£ serpentaiiK, Jxj. 
Syr. zinzib., 3j. 
M. capt. 3j. ter die. 

^ Ext. aloea pur., gr. ij, 
Conf. opii,, gr. iij. 
M. ft piL 0. n. s. 

Uloved a bland nutritious diet, with three { 
wly; no vegetables, butter, or sugs 
" 264. 27 th. — Has continued the treatment up to this date with 
ymarked improvement ; his expression is now cheerful ; bowelB 
)t freely and healthily; pain much less; skin active; throat not so 
K>ubleaom& Pergat. The night urine was now of lower specific 
pavity, being 1-020, scarcely containing an excess of urea; a slight 
■ deposit of urate of ammonia was present, mixed with a small quan- 
tity of oxalate of lime in crystalM. The morning urine contained 
lees of the oxalate. He continued this treatment patiently and 
'sistently until March 20th, when he was so much better that 
I desired a country trip. I discontinued his medicines, and 
rdered him a mild tonic aperient oooamonally. 
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"255. May lat. — I agaia saw tliia gentleman. He has gaineA' ' 
Btrength, flesh, aud epirita; he only complained of occasional 
headache, and a dread of a return of his ailmeut, and is ajixiouB to 
break through hia restrictions of diet. The urine now contained _ 
no excess of urea, and was nearly free from oxalate of lime, 
occasional aperient waa ordered for him. 

"June 4th. — He again called upon me; he is free from d 
and hia most pressing evil seems rather to arise from a lurking d 
of phthisis than aught else. The urine is natural." 

256. This is an exceedingly interesting case, and 
shows how, with judicious and careful treatment, f 
severe form of hypochondriasis, arising from 
poisoned state of the blood, may be completely t 
in a very short space of time, and without mu(j 
difficulty. 

Most probably this gentleman had been a free 
liver ; from the amount of urea passed it is evident 
that he was taking more nitrogen in his food than 
he was enabled to make use of, and it waa of an 
unhealthy character, rapidly degenerating into oxaUc 
acid. 

257. The mind may be affected to a considerable 
extent by disease which is never even suspected, there 
being positively no symptoms whatever that the patient 
can detail, except with the aid of judicious questioning, 
The following is a case of this description : — 

An old lady, upwards of seventy, had been for t 
years unsettled in her mind; — she was miseraU 
herself, and made every one about her the same ; i 
had a constant dread of some calamity — what it i 
she could not state, but some evil appeared to 1 
distorted mental vision always to be impending 
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sometimes it was connected with money matters, — 
sometimes she feared bad news of a son in India, — 
sometimes it was her own health she feared woiild 
faU. 

258. She continued in this state more or less for 
ten years, when I was consulted for what she termed 
a blind boil in the back of her neck. Upon examina- 
tion, a large carbuncle was found slowly forming. I 
wished to see the condition of the urine, and found, 
as I had suspected, large quantities of oxalate of lime 
in faintly acid, and neutral urine. A more generous 
diet was ordered, — port wine, quinine and iron, and 
cod-liver oil — with poultices to the carbuncle. Under 
this treatment, it increased rapidly, was opened, and 
quickly healed — the urine gradually became natural, 
and her health and spirits much improved — she took 
a little exercise, and she lost all the miserable ideas 
which had hitherto weighed on her mind like an 
Incubus. 

269. In this case, the blood, poisoned by the ab- 
normal ingredients contained within it, in circulating 
through the brain, had given this dark colouring to all 
the affairs of life ; but by degrees a spontaneous cure 
was projected by nature, in the carbuncle, which, doubt- 
less, if it had been left to itself, would have been a very 
considerable time in maturing; but, with the assis- 
tance of a better diet, stimulants, and tonics, it soon 
Bleared the system of the morbid products, and, as her 
laughter informed me afterwards, since the carbuncle, 
he had been more amiable and happy than she had 
!en for ten years. 
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260. There are many such cases as this — people' 
who pass through life disliked by their acquaintances 
— unhappy in themselves — ^feeling and knowing that 
they are not well, and yet unable to detail any 
toms sufficiently prominent to form an excase 
consult a medical man — and when, if it is done, they 
are told they are hipped, are hj^jochondriacal, must 
take a blue pUl and seek amusement— and are fre- 
quently driven as a last resource to the advertising 
quack, who makes a rich harvest by such a patieat. 
It certainly is often most difficult to diagnose thi 
cases, but a careful examination of the urine is m( 
likely to lead to the wished-for result. 

261. There are sjTuptoms which accompany ui 
depositing vibriones — or as it is sometimes 
caseous or chylous urine — so obscure that it is alm( 
impossible to narrate them : heavy pains in the 
and loins not constant ; a want of energy, desponden< 
headache, occasional, slight and very gradual emi 
tion, tremblings. These might be caused by mi 
other diseases, therefore it is almost out of place to 
mention them here, except that the affection is so 
intimately aUied to the one previously described, 
cjuently one running into the other, that they can 
both classed under the same category, and treat 
upon the same plan. 

262. They both arise from the same cause, vai 
slightly in different individuals in the precise s 
toms and abnormal ingredients passed in the nrii 
In the IntroduetioQ, I have endeavoured to desci 
some of the chemical changes going on during 
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ilation. One of these is the metamorphosis of 
albumen in the tissues, by oxidation, into gelatine, 
and that again into urea and some complementary 
ingredient. These changes are carried on in the 
capillaries, supervised by the sympathetic system of 
nerves. From some cause — hereditary, miasmatic, 
magnetic, electrical, syphilitic, or other — the tone of 
the system is lowered; it is partially paralysed; the 
effect of which is, that, instead of the normal change 
of the gelatine into urea, it is converted into oxalic 
acid and ammonia, or some other abnormal change 
takes place. 

263. In some instances the urea is passed in a 
weak form, easily undergoing decomposition into 
oxalic acid and ammonia; and in these cases the 
symptoms are not so severe as in those where the 
oxalic acid is produced within the system, and cir- 
culates in the blood. 

I have frequently examined urine microscopically 
immediately after it is passed, that has not contained 
a crystal of oxalate of lime; but upon resting twelve, 
twenty-four, or thirty hours, has been full of them. 
Urine crystallizing out oxalate of lime, I have in- 
variably found full of vibriones, and rapidly be- 
coming alkaline. 

264. I believe that oxalic acid in this instance 
is formed at the expense of the urea or uric acid. 
The formula for 

Urea IB, C, H, N, O, + H, o/= 0, O, + N, H, + 6; 

TJrio acid, 2 (C,H.N,0,) + H.O. + 0, = C, H. N, O. + C, 0,; 
Oxalic acid, 0, O,. 
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There must be sufficient ammonia given off to 
counteract the acids that have been freed from the 
lime, with which the oxalic acid combines, and to 
make the urine alkaline. If therefore it is derived 
from the urea, the urate of ammonia remains un- 
changed. If from uric acid, the ammonia is set free; 
and the urea undergoes further clianges. 

Lehmann states his belief that in very acid urine 
a pori;ion of the oxalate of lime is held in solution by 
lactic acid, and advises that the acid should be neu- 
tralized, the urine boiled, and allowed to cool slowly 
before looking for the crystals. 

265. The indications for treatment are, to increase 
the tone of the system, — to improve digestion anJ 
assimUatioD, by stimulating the nerves supervising 
those functions to increased action, — to improve the 
condition of the blood, by affording the most healthy 
ingredients for its formation, — to avoid all articles of 
diet likely to produce the abnormal ingredients, — to 
ease the anxiety of the mind, by explaining that the 
body is in error, and removing every cause rf 
irritation. 

266. Dr. Prout considers that oxaluria depends 
either upon the nonassimilation of oxalic acid taken 
with the food, or upon the mal assimilation of saccha- 
rine aliments. Hence sugar and other saccharine 
substances should be excluded from their diet, also 
vegetables containing the oxalic acid, rhubarb, sorreL 
and some lichens containing half their weight of 
oxalate of lime. The diet should be very nutritious, 
but made dishes should be particularly avoided ; add 
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wines — Madeira, claret, &c. — must be relinquiahed ; 
but good beer, if not found to disagree, and good port 
wine, with the same proviso, may be allowed. Exer- 
cise must be regular, and a good deal taken ; walking, 
riding, and rowing, hunting and shooting, should be 
recommended, as they amuse the mind at the same 
time. 

267. Change of scene, when the urine is more 
healthy, is decidedly beneficial ; lively companions are 
desirable, and every endeavour must be made to avoid 
the subject upon which the mind of the patient ia 
preying; exhibitions, theatres, music, amusing books, 
must not be forgotten. The medicine should be tonic : 
small doses of opium every night; quinine, if the 
appetite should fail, before meals ; the nitro- muriatic 
acid three times a-day after meals ; the sesquichloride 
of iron occasionally, with the acids ; sulphur baths, if 
the skin should be irritable. If left alone, this form 
of diathesis relieves itself, as it were, by the appear- 
ance of some affection of the skin, carbuncle, pso- 
riasis, &c. ; and this sign should not be lost sight of, 
and increased diaphoresis should be encouraged by 
baths, &c. In conclusion, I may state that it must 
be a very obstinate case, and of very long standing, 
that will not yield to treatment. 
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ALKALINE URINE. 



Phosphates of Lime, Soda, ^c. 
Triple Phosphate of Ammonia and 



Vibriones, Proteine Oxides. 
Mucus, Epithelium, Pus, <^c. 

268. Alkaline urine, from a fixed alkali being 
present, I shall pass over, as of inferior importance, and 
proceed at once to the more severe affections accom- 
panying ammoniacal urine. 

This form of urine, if found to be constantly present, 
ia generally co-existent with an irritative form of 
dyspepsia ; the appetite is capricious ; there is a sense 
of weight and fulness at the prtecordia after meals, 
accompanied by flatulence; the tongue white and 
shaky, pulse quick and irritable; dull, heavy pair 
across the loins, sometimes creeping round and down 
the insides of the thighs, even to the knees ; excessive 
depression of spirits and great despondency, and, to 
quote the words of Dr. Golding Bird, " In a merchant, 
surrounded by affluence, visions of impending beggary 
often embitter the moments that are free from tk 
excitement of business ; in the mechanic, unfounded 
ideas of immediate loss of employment and visions of 
the interior of a workhouse are generally present." 

269. The more severe cases may be classed under 
two heads — surgical and medical. Of the former, 
where there is some mechanical injury affecting the 
cord or bladder, I shall not treat, confining myself to 
the latter. Alkaline ammoniacal urine is pathogno- 
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monic of severe depression of the nervous system; it 
accompanies denfentia, melancholia, and mania; it is 
found in some cases of long-continued seminal dis- 
charges, and in hectic, and, except in cystitis, is a 
bad symptom. In the latter disease the urine becomes 
ammoniacal, from the morbid mucus and epithelium 
cast off by the mucous membrane of that organ, 
rapidly setting up fermentation in the urea, which is 
converted into carbonate of ammonia, the urine as 
passed from the kidney being perhaps normal. 

270, The class of patients most likely to consult a 
medical man for this affection are over-worked literary 
men, especially those who have been careless of their 
strength, have lived freely, and, taking advantage of 
their younger days, have called too liberally upon 
their genius, and overtaxed their brains. Half the 
ills of middle life are caused by the constant calls 
upon the strength during youth. A young man 
knows not fatigue, but daily and hourly injures some 
portion of his system, which, although repaired imme- 
diately, and not observed, will in after life, as certain 
as he lives, cause him fearfully to rue the time he 
threw away his strength upon that which gave him 
but little pleasure then, and produces years of future 
anguish. 

271, The symptoms accompanying alkaline ammo- 
niacal urine are most deplorable, not to mention the 
severe pains attendant upon indigestion, the pains in 
the loins, hips, thighs, and knees ; the headache, dizzi- 
ness, loss of sight, singing in the ears, palpitations, 
andflutteringa; the melancholy, the dread, the horrible 
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ideas (frequently leading to suicide) which pervs 
the mind of the sufferer, are hardly to be described 
except by those who have experienced them. 

272. The treatment is straightforward, and in most 
cases, if thoroughly carried out, effectual. The 
stomach, which is always in fault, requires stimulat- 
ing; it does not secrete sufficient, or normal, gastric 
juice, to counteract the fermentation set up in the 
proteine compounds ; an immense quantity of gas is 
consequently evolved, consisting mainly of nitrogen, 
which should be fixed as one of the ingredients o{ 
albumen required for the process of assimilation. 

273. The gases in the stomach have been estimated 
by M. Chevreuil as oxygen 11, carbonic acid 14, 
hydrogen 3'55, nitrogen 71'45, in 100 parts. Much 
nitrogen is wasted, and the urea passed by the 
kidneys is of so weak a form as to become converted 
into carbonate of ammonia before it is passed, if even 
it be not secreted as such. All articles of diet 
readily undergoing fermentation should therefore be 
avoided, and the very worst of these is bread ; bread, 
as made now (whether it is the German yeast, I 
cannot say), rapidly ferments in the stomach, giving 
off much gas ; it must be avoided, and unfermented 
bread made use of instead. 

274. The best antiferment is the bisulphate of 
lime discovered by Melseus of Brussels ; it may be 
given in small doses after meals; if given carefully 
it does not arrest digestion, — merely the morbid fer- 
mentation. It is, however, seldom needed. Strychnia 
with hydrochloric acid, and a little cod-liver oil, 
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about half an hour after a meal, has the same effect, 
and is more beneficial. 

276. The urine being alkaline, mineral acids are 
indicated : the nitro-rauriatic ia the best ; it soon 
aflTects the urine, at the same time it stimulates the 
sluggish liver, so that the secretions are improved. 
Quinine does not always agree; it should be tried, 
however, for when it does, it aids the cure very 
materially. Opium, in small doses, allays irritation 
and acts as a tonic ; it seldom increases the costive- 
ness usually accompanying this diathesis. The bowels 
may be kept gently stimulated with small doses of 
rhubarb, the best aperient in all cases of indigestion, 
especially where strychnia is being administered at 
the same time. 

276. The diet should be light, but very nutritious, 
as food is required to repair the exhausted tissues, 
especially the nervous : small quantities frequently 
repeated are found to be most beneficial; oysters, 
eggs, milk, cream if not too rich, — in fact, any- 
thing that the stomach wiU bear; cold brandy- 
and- water, or Allsopp's pale ale in bottle ; most 
beers do not agree, rapidly fermenting — the Indian 
ales are the best. Regular exercise, gradually in- 
creased; the relinquishment of all mental labour; 
agreeable company and amusement, — in fact, a com- 
plete change of mental occupation, resting the brain 
as much as possible ; sleep is indispensable, and if not 
to be attained otherwise, must be compelled by 
opium ; other means, however, should have been first 
resorted to. 
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Case. 




277. I was called in to attend a young lady, aged 
fifteen, who was subject to very peculiar symptoms. 
She would be suddenly seized with cramp in the fingers 
and forearms, and would stand or sit with her hands and 
arms stretched out in a most helpless manner. There 
was tenderness referred to the spine about the seventh 
cervical vertebra; her Tirine was occasionally, just 
before and during these attacks, ammoniacal, throw- 
ing down crystals of the ammoniaco-magnesian-phos- 
phate. All emetic always instantly removed the 
cramps. Her health was not very good; and although 
she improved under an alterative and tonic form of 
treatment, it was thought advisable she should be 
removed into the country, and I have since lost sight 
of her. 

278. Alkaline ammoniacal urine in this case ap- 
peared only during the times of the attack, and she 
seemed perfectly well, both in health and spirits, at 
other times, except perhaps being a little delicate. 
She was particularly backward in her studies, unable 
to learn anything : her brain, as regards the acquire- 
ment of knowledge, was void. Quinine was of great 
utility, staving off the attacks whilst it was taken ; 
but there appeared a general want of tonicity of the 
whole cerebro-spinal system, which required fresh 
country air and the fostering care of parents. 



Case. 
279. A gentleman who had been a great rou^^ had 
run through an ample fortune, and, as usual, had 
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icen dropped by hia friends. He waa reduced to 
great extremity, and with all the tastes and inclina- 
tion to expensive and luxurioua living, was frequently 
forced to go without a meal. He became much 
depressed in his mind, and lived in the most wretched 
manner. He had removed himself into the greatest 
obscmity, and was slowly dying from depression of 
nervous energy. He was discovered by some neigh- 
bours, and I was sent for. I found him thoroughly 
prostrate in mind and body, a prey to the moat 
horrible ideas of a future judgment, and resembled 
mentally a man with delirium tremens, except that 
he had not the physical symptoms of that disease. 

280. Hts water threw down clouds of mucus and 
epithelium, with crystals of triple phosphate, and 
rapidly became putrescent ; doubtless there was much 
urea, but I did not examine for its presence. He im- 

iroved under the use of opium, quinine, and iron, 
id the moderate use of stimulants; his urine be- 
came more natural, but, catching cold, he was attacked 
with pneumonia, and rapidly sank. 

281. In these severe cases of depression, opium is 
,r sheet-anchor; it calms the excited mind, lends 

me to the system, and is the foundation on which 
to build our treatment. I have known a patient 
who had been given up by many able physicians — 
Dr. Golding Bird among the number — be kept alive 
for two years upon opium ; it was her food, her life, 
her everything. She had suffered from long-standing 
lisease of the ovary, which had progressed beyond 

le power of medicine to cure. It was merely a case 
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of life or death : the fiat was death, but she lived 
two years on opium. 

282. The judicious use of strychnia in these cases 
of great nervous depression is found to be veiy 
beneficial ; it should not be carried too far, but may 
be combined with other tonics. Given at bedtime 
with a little rhubarb, when costive, it will be found 
greatly to assist the purgative, and will produce a 
motion where the most powerful drastics would fail. 
The nitro-muriatic acid is of advantage in keeping 
the phosphates in solution, and preventing the forma- 
tion of calculi; and where they are forming, or 
where the bladder is much affected and very irritable, 
ten minims of the dilute acid, with half a drachm of 
tincture of opium in barley-water, may be injected 
into the bladder daily for a short time. 



Case, 



283. A clergyman may come to us, complaining 
of a series of obscure symptoms, for which he can 
obtain no relief. He complains chiefly of a peculiar 
kind of indigestion an hour or two after meals ; 
suffers from a severe pain in his chest, extending 
over it through to the back and about the h 
which frequently flutters, stopping for a beat, th< 
hurrying on six or eight beats, very much frightenioj 
hira. The pain is relieved by taking food, but it 
comes on again afterwards ; alkaUs, which he has 
been recommended to take, give h i m no ease; he 
rather thinks acids are better for him, as, if he takes 
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them, they dispel a quantity of wiBd, and he feels 
more easy. 

284. He suffers from headache, especially when 
moving his eyes about from side to side; sometimea 
-when he rises from his writing he is so dizzy he can 
hardly stand. " Yes, he writes, and has a good 
deal of head-work. No, he is not married. He 
has noticed his water very thick; it throws down 
a sort of powder, and there is a scum on the top — has 
noticed it for some time — thought it was connected 
■ with the indigestion ; he has pains in his loins and a 
weight about the bladder — is costive." 

285. This gentleman's case is common among 
clergymen, authors, barristers, &c., men who have 
much head-work, but little bodily exercise. The cure, 
if the malady has not lasted very long, is easy ; but 
if it has become a confirmed habit is by no means so, 
and may take some time, although the treatment is 
simple, and may be easily carried out. 

286. Hthe urine should be alkaline when passed, 
the ejaculatory ducts may become irritable, and 
seminal fluid may be discharged with it. This form 
of seminal emission does not require local treatment 
by cauterization, if it is caused merely by the irri- 
table condition of the bladder and urine, but abates aa 
the urine becomes healthier ; but sometimes the con- 
stant irritation produces a chronic inflammation of 
the ejaculatory ducts, and a slight cauterization is 
required ; it is, however, amenable to treatment. 

287. The tincture of the sesquichloride of iron, in 
half-drachm doses, seldom fails to arrest any slight 
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irritability of the ejaculatory ducts, or of the bladder, 
which occasionally, through the contact of the mor- 
bid urine, becomes irritable, requiring the patient 
to pass water more often than natural, and some- 
times inducing painful spasm. 

The following case, extracted from Dr. Gelding 
Bird's work on Urinary Deposits, points out the pecu- 
liarities of the diathesis as found in the labouring 
man, affecting more the body than the mind, that 
organ not having been overworked in his case, 






288. G L , aged eighteeu, admitted into Liike's Ward, 

under Dr. Golding Bird, April 9th, 1845, a native of Bristol, and 
employed at an iron factory; has always lived temperately, and his 
health previoua to the present illness haa been good, heiug merely 
the subject of occasional attacks of indigestion, with flatulent erno- 
tations. Pour years ago vomiting came on suddenly, after an 
ordinary meal, accompanied by severe pains at the pit of the 
stomach, to vhich, in a leas severe form, he had been, subject 
during the previous year. With occaaional, but rare intermissions, 
this vomiting recurred daily after every meal for eis months, 
being preceded by intense pain, relieved on emptying the stomach. 
It became leas frequent for the following eight months, octnuring 
but once or twice a-day, but never losing it for twenty-four honra 
at a time. 

289. He then became a patient at the Bristol Infirmary, and 
underwent a great variety of treatment, with the general result of 
obtaining partial relief, but never losing his daily paroxysms rf 
pain and vomiting. On admission into Ouy's Hospital, the lad's 
complexion was pale and bloodless, with a slight icteric tint; 
emaciation moat extreme ; his bones were barely covered, and hit 
face was so extraordinarily emaciated, that it rather resembled ft 
skull over which parchment had been drawn than anything elaoa 
His general appearance was that of a person in the last stage 
sohirrus of the pylorus. 
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290. He complained of burning beat at the scrobioulue cordis, 
uid heavy pain across the loins; tongue, clean and red; pulse, 
(jnick and sharp; skin, dry and imperapirable. He vomits a ahort 

»time after every meal, and declares that he has not passed a single 
day during four years without vomiting three or four times. There 
is great thirst; bowels act daily, with fret^uent eructations pos- 
sessing an odour of stale fiah. Urine loaded with the triple phos- 
phate and alkaline, with a disgusting fishy odour, even when £rst 
passed, sp. gr. 1'030, not albuminous. Ko tumour can be felt at 
the Bcrobicidus cordis, where there is some tenderness on pressure ; 

IQie abdomen distended with flatus. 
291. April 9th. — Vomited- near four pints of thin, acid, yeaat- 
fike ma.tter. 
V° Misturffl magnesite, ^. ter die. 
Milk diet. 
ten 



11th. — Vomited daily after dinner. The vomited matter pre- 
■Knted the same yeast-like appearance. Urine has an ammoaiacal 
■'edour, and deposited phosphates copiously. 



{t Strychniie, gr. j. 
Acid. Nitrici dil. ^j' 
Aquffi, Jjtij. 
Solve, et capiat (egei\ Bj, ter in die. 



He was strictly confined to milk diet; the medicine to be taken 
fifteen minutes before each meal. 

292. lith. — Vomited yesterday before dinner, and again after 
tea, and after breakfast this morning. — P. 

Iflth. — Vomited last night, but not since; has passed thirty 
oances of urine in the preceding twenty-four hours, copiously 
depositing phosphates; a]>petite good; begs for a continuance of 
the medicine, stating that it keeps his food down ; abdomen not so 
flatulent. 

16tL — In no pain; vomited last night at seven o'clock, with 
rather more than usual pain; urine, alkaline; forty ouncea in 
tweaty-four hours, and full of prismatic triple phosphates. 
3= Olei tiglii, ^. 
Lin, saponis, Jrij. 

Ml ft. linimentum scrobiculo cordis bis die tllinendum, et pergat. 
Fish diet. 
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293. 19th.— Not Tomited since the morning of the 17th; the 
liniment has brought out a crop of pustules ; has felt no pain 
since the vomiting has oeased; urine neutral, containing but little 
deposit; complains of great thirst. — P. 

22nd. — For the last two nights his skio has acted freely; urine 
free from deposit, sp. gr. 1-014; troublesome flatulent eructa- 
tions, — P. From this report, the same treatment being continued, 
the patient improved, the vomiting ceased, and the Txrine became 
acid. He had recovereil his good looks, and became decidedly fat 
in his ikco. 

29i. On May 19th, he suffered a slight relapse after paroiyama 
of pain in the left kidney, followed by vomiting and the discharge 
of urine loaded with phosphates, and becoming alkaline soon after 
emission. This was but a transient attack; he soon recovered, and 
left the hospital apparently quite well. 

May 31st. — This patient appeared among the out-patients, appa- 
rently pretty well; he had suffered one relapse since leaving the 
hospital, after a copious meal of tripe. The urine was, however, 
not quite healthy, and contained some phosphates. 

295. I remember a very parallel case to this, which 
I attended, and which had been brought on by 
drink. The man was a groom, subject to the vicissi- 
tudes of the weather, and had been accustomed to 
warm his inside with frequent libations ; the stomach 
had become very irritable, with constant eructations, 
and pains from flatus extending through the abdo- 
men, loins, hips, and thighs. He had vomited re-^ 
gularly every day about five in the afternoon, four' 
hours after his dinner, for many months ; and ht 
gradually getting worse and the pains more intensej" 
he rapidly improved on leaving off the spirits, 
cod-liver oil twice a day after meals, and eating 
fermented bread. 

296. In conclusion, I may say that these cases, if 
seen early, are very amenable to correct treatment, 
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lat one invaluable aid is electro-magnetism, or 
the galvanic bath ; for the nervous system being so 
much lowered in tone, the stimulus of electricity 
lends for the time that which it is unable to pro- 
duce for itself — nerve force ; and during the time of 
its administration, by medicines, diet, and regimen, 
the health is gradually invigorated and brought up 
to the normal standard. However, there are cases 
where the disease appears to have taken such a firm 
hold of the nervous system, that although the symp- 
toms may be alleviated for a time, upon any indis- 
cretion they return with increased vii'ulence, even- 

■ carrying off the patient. 



Umhe, Acid or Neutral, — Pale, of a muddy 
greenish colour, occasionally contain- 
ing Albumen. 

Casts of urinary tubules. 

.eliumfrom the kidneys. 
Epithelium from the bladder. 
Pus-corpuscles. 
Blood-cells. 



Deposits, 



Vibriones. 
Oxalate of Lime. 

297. Of the acute forms of Bright's disease, it is 

not my province to speak, neither shall I refer to the 

»mplications with anasarca and dropsy, but to a 

[ow, lingering form, sapping the brain or the body 

its energy, producing fatuity, insanity, and pre- 
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mature old age, — a disease requiring 
duce any positive symptoms, and those of so obscure 
a form, that the kidneys generally remain unsus- 
pected to the last. 

298. Through the researches of Dr. Bright and 
others, we learn that the kidneys undergo a peculiar 
degeneration, — the epithelium of the tubules become 
gradually overloaded with fat, so that they fill the 
tubules with their bulk, thereby producing conges- 
tion; this congestion gradually spreads, and the 
kidney is less able to perform its proper functions — 
the elimination of urea, salts, &c. The origin of this 
disease is some peculiar cachexia, generally connected, 
however remotely, with the scrofulous diathesis. 

299. From insufficient vitalization in the formation 
of fibrine, there is a tendency to the production 
fat or oil, which seeks elimination at the varioi 
glands, where the debris of healthy fibrine are accus- 
tomed to be excreted, — namely, at the lungs, liver, 
and kidneys. In the disease under consideration, the 
kidneys are the organs sought out by the effete and 
degenerated fibrine, and the mal-effects produced I 
shall now endeavour to describe. ■ 

300. After a lengthened and slow marasmui^ 
which, from its gradual onset, has not been suffi- 
ciently cared for by the patient or his friends, accom- 
panied by costiveness, diarrhcea, indigestion, flatulency, 
headaches, nervous irritability, and other obsci 
symptoms, which have appeared, and disappei 
again frequently; generally there is a pale, 
etiolated aspect of the skin. The patient has a fi( 
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this arouses the fears of all, and a medical man is 
sent for, who may discover the following pathogno- 
monic appearances in the urine, if he examines it: — 
301. The urine is passed in quantities equal to 
what would be passed in health, of a pale, muddy, 
greenish colour, slightly opaque; specific gravity, 
1012 to 1004 according to Dr. Christison. I have 
never seen it so low; ahout 1008 is the average. 
Upon testing for albumen by nitric acid and heat, it 
is found sometimes to be present, sometimes not ; it 
is, however, no criterion. Upon rubbing the cork 
upon the slide (aa directed in paragraph 171) and 
examining with a quarter object-glass, numerous 
small casts of tubules, somewhat resembling portions 
of hair, will be seen, containing in their interior 
granular matter, with oil-globules, or .sometimes ao 
dark as to resemble masses of pigment: epithe- 
lium scales from the kidney containing oil-drops, 
and numerous pus-cells, with perhaps a few blood- 
H corpuscles, accompany them. 

^B 302. Upon the discovery of these there can be no 
^Btistake in the disease. I have examined urine that 
^ftas displayed all tliese debris, which, upon testing 
Hirith nitric acid and heat, has not indicated the 
presence of albumen. It is in the earlier stages, if 
the patient has the good fortune to have his urine 
examined, that albumen is found. If we test for 
urea, we shall find a great deficiency in that im- 
portant excretion; but if the blood be examined, 
iiere it will be found : the system is therefore poisoned 
r the presence of that which in health is daily and 
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constantly eliminated, the kidneys having gradually' 
and slowly failed in their duties, until the system is 
unable to bear up against the effects of the poison 
circulating in the blood : the fit is the consequence, 
expressing the protest of the nervous system to the 
mode of nutrition. 

303, This is one effect of the disease; there 
however, another, which I have seen in two cases, 
which I believe to be more comraon than is generally 
suspected. Instead of the fit being the first warning 
symptom, the patient's mind is found to be weakened. 
He takes notice of the most trivial and absurd things; 
he will descant for a considerable time upon the 
manner in which the breakfast things are laid, taking 
umbrage at the fork being on the wrong side of his 
plate, and continually returning to this ridiculous 
trouble, perhaps for a whole day. I was told of a 
gentleman who was exceedingly prohx upon the 
method of putting out a candle. *' He was always 
accustomed to use snuffers himself, but some made 
use of an extinguisher," &c., ad nauseam. 

304. The same gentleman was exceedingly irate 
with his wife, even to striking her, because she had 
dined without him, she having waited an hour, he 
being only in the adjoining room and continually 
sent for. The brain in this form of disease appears 
to be weakened to fatuity, never aroused to madness, 
although irritability about trifles is a constant 
symptom. 

305. The mode of treatment indicated is tonic, 
slightly or rather indirectly diuretic, and diaphoretic. 
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Cod -liver oil is a remedy that should be com- 
menced immediately, and steadily persevered with 
through the whole treatment. Liquor ammoniEB, or 
the aromatic spirits of ammonia, may be advantage- 
ously combined with it. If there is diarrhosa, it 
should be checked by degrees, as it is an endeavour 
to eliminate by the bowels that which the kidneys are 
unable to get rid of. Opium, as Dover's powder, at 
night, is the best mode of administration. If costive, 
the compound jalap powder is a good aperient, and 
may be given continually with benefit. 

306. Diaphoresis is necessary; the vapour or hot- 
air batli is the most convenient method of inducing it ; 
two or three times a week, not carried sufficiently far 
to have a lowering elFect. Other tonics, to suit the 
case, may be combined, as the ammoaio-citrate of 
iron, or the citrate of quinine and iron, or some com- 
bination of iodine with iron may be found useful. 
They must, however, be given with caution, as in 
many forms of scrofulous disease I have seen the 
worst effects produced by their indiscriminate use. 

307. I should expect the greatest benefit from the 
steady use of cod-liver oil, with a nutritious, but 
imstimulating diet, a moderate quantity of diluent 
drinks, a steady action on the skin, with warm 
clothing, and the avoidance of draughts and all 
exposure to changes of temperature. Extraneous 
symptoms must be treated as they arise, and a 
judicious and firm control held over the weakened 
brain, so as not to allow the absurdities of the patient 

M 2 
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to remain uncorrected. Tears are easily indnced idB 

such cases. 

308. If you should be consulted before the more" 
severe symptoms should have appeared, upon inquiry 
the patient tells you that " he has not been quite the 
thing for years, but he has never been particularly 
ill ; he has been to doctors, who have recommended 
him change of air and scene ; these he has tried, gene- 
rally with benefit. But he is getting worse ; he feels 
very unsettled in his mind; he has paina in his head, 
but they are not very bad ; occasional dizziness and 
loss of sight, but they go off; he sleeps more than he 
used to ; he makes mistakes in his business ; can't 
remember things; breaks important apjwintraents; 
goes out, intending to do something, but comes home, 
having forgotten it ; is more irritable in his temper; 
captious and angry without cause ; suffers from indi- 
gestion, and very much from wind, — in fact, thinks he 
is going out of his mind. There is nothing the matter 
with his water that he is aware of: no; it's his head. 
If you can only put that to rights, he would be well 
enough." 

309. I remember three cases, which occurred 
many years ago in my father's practice, which will 
serve to illustrate the manner in which the same 
disease will produce very different trains of symptoms 
in different individuals. There were three brothers, 
the sons of an exceedingly hearty old gentleman, who, 
I believe, is still alive : the mother died of some asth- 
matic affection. The eldest son, after suffering some 
considerable time from disease of the heart, accom- 
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' panied with great difficulty of breathing, died, and 
upon a post-mortem examination extensive disease of 
the kidneys was found. He had probably passed albu- 
minous urine for years before the secondary affection 
of the heart had been produced, for which he sought 
advice. The disease of the kidneys was, during life, 
overlooked. 

310. The second brother lingered for years, drop- 
sical, his legs full of fluid, a martyr to dyspncea. The 
case was recognised as one of albuminuria, and he 
was long kept alive: he is now dead. The third 
brother, after showing great eccentricities, became 
insane, and was removed to an asylum. This third 
case, although not diagnosed as the effects of degene- 
ration of the kidneys, with retained urea, was, 1 have 
no doubt, a modification of the same disease of which 
his brothers had died. I consider these to be most 
instructive cases, from which much may be learnt. 
I am only sorry that notes were not taken at the time, 
and that pathology was not as well studied, and the 
knowledge derived from it as broadly spread, as it is 
now. 



K Case. 

311. A gentleman, aged thirty, pale, emaciated, 
with the face drawn and eyes prominent, had for 
some time been noticed by his friends to be very 
peculiar; in his business he was constantly making 
the most stupid mistakes, so much so that all hia 
transactions had to be watched, and he was at length 
advised by the firm to retire for a time to recruit his 
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health. In his domestic arrangements he was equally 
foolish, taking, and having upon his hands, no less 
than three houses at the same time, buying horses ,. 
for which he had no use, and many other such pro* 



312. To his servants he was peremptory, flying intw 
passions at the most trivial excuse ; very nice in the 
order of his table, noticing the least divergence from 
his rules. As he waa very weak, he objected to sleep- 
ing with his wife, and had a bed made for him upon 
the ground floor. He eventually became occasionally 
and pai'tially paralysed, now and then losing the use 
of his legs, which he would regain after a short time. 
This gentleman was under the care of a City surgeon ; 
but I was allowed to examine his urine, as I had 
heard of the case, and was desirous of discovering 
the cause of these peculiar symptoms. 

313. The urine contained no albumen recognizable 
by nitric acid or heat ; but by the aid of the micro- 
scope numerous casts of tubules, pus-cells, epithelium 
scales, and a few blood-corpuBcles, were displayed. 
I had no hesitation in diagnosing extensive disease in 
the kidneys. This gentleman eventually died, and at 
the post-mortem there was no disease of the brain or 
cord discovered. This is all I could ascertain. 
believe the kidneys were not examined, as the surgi 
in attendance would not beHeve they were disi 

314. Where the urea is retained in the blood, 
kidneys failing to remove it, the brain s3Tiipt< 
occur early, and withdraw tlie attention of the pati« 
his friends, and the medical observer himself, frfl 
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the kidneys to the brain. The method of examining 
the urine for urea, as recommended by Dr. Edmund 
Davy, will now be found very useful. Some blood 
lay be removed for experiment, and may be examined 
Hor urea, after the formula employed by Simon ; this 
bowever, is too intricate for use in general practice ; I 
■do not, therefore, transcribe it. 

315. From many cases which have fallen within 

toy own knowledge before I had turned my attention 

the great importance of the examination of the 

ne in all nervous complaints, I am assured that 

nity, in many of its forms, is the result of undis- 

" covered and neglected bodUy disease, which, if the 

urine had been carefully and skilfully examined, 

would have been diagnosed, and the patient might 

lave been rescued from a madhouse. The brain in 

many such cases is the first organ to sympathize with 

he malassimilation and excretion of albumen which 

I going on in the wonderful chemical laboratory of 

he human body. The reason for this may be under- 

■fltood, when we consider the immense strain which 

f the brain daily undergoes in these days of hyjjer- 

civilization, when every man lias to toil almost beyond 

his powers to keep himself and family in that station 

I to which he or they consider themselves entitled. 

316. The brain is the organ on which all labour 
Iwsts; muscles have lost their value since the days of 
iteam, and the inventing and governing power is all 
iat is required. The brain, if the blood be impure, 
1 the first to discover it, and a change is noticed in 
^e temper or feelings of the individual. This state 
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gradually and slowly advances, until insanity is the 
result. Or, on the other hand, although the blood may 
be equally impure, yet it may produce no effect upon 
the brain to be detected by others, until some great 
shock occurs — misfortune, joy, or otherwise, which 
the already enfeebled organ is unable to resist, and 
insanity is the consequence. 

317. The brain is at the present day overtaxed; 
the muscular system not sufficiently so. Insanity is 
on the increase, active inflammation on the decrease. 
It is therefore of the greatest importance to all who 
suffer from indigestion and obscure nervous com- 
plaints, and who have any great mental strain, to 
beware, and whilst there is yet time, to resort to 
remedies, and have the blood purified. The cure, if 
commenced early, is generally simple, and depends, 
in a great measure, on a more correct diet, 
increased bodily exercise, together with alteratx 
and tonic medicines. 



Ubdje, — Pale, turbid, of a greenish coli 

containing sometimes albumm^ 
sometimes sugar i great quantities 



Deposits, 



318. From urine having the characteristics i 
scribed above, we learn that the patient is suffering f. 






Vibriones. 

Fermentation globules. 
Penicilium glaucum. 
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a disease afFectiag the sympathetic nervous system of 
the capillaries, supervising digestion, assimilation, and 
secretion. The pathology of the disease has not yet 
been fully made out ; but it appears to be the result of 
a peculiar conjunction of circumstances not frequently 
occurring; for it is a rare disease — frequently a fatal 
.one. Although the urine is our chief guide in the 
detection of diabetes, yet the kidneys do not appear 
to be so much in fault as other organs superintend- 
ing blood production and destruction — the liver and 
lUngs are more affected than the kidneys. In fact, 
.betes is essentially a nervous aifection, the gan- 
glionic system being partially paralysed. 

319, I shall now mention the symptoms as de- 
..scribed by Dr. Watson ; — " Uneasiness in the stomach 

,er meals, flatulence and acid eructations, dimness 
if vision, redness of the whole interior of the mouth, 
sponginess of the gums, looseness of the teeth, and 
some degree of irritation and inflainmatory redness 
about the external orifice of the urethra; these last 
are symptoms noticed in persons dying of inanition. 
Again, listlessness and depression of spirits, weakness 
-and peevishness of temper :" " the once vigorous 
mind becomes feeble, oblivious, and vacillating; the 
once amiable temper fretful, suspicious, and into- 
lerant." "With all this, there is a peculiar faint 
odour of the breath and person; an odour which 
■Dr. Prout says is hay-like, which some call melleous, 
tut which reminds me of the smeU of a room in 
'hich apples have been kept." 

320. "Diabetes is generally a chronic disorder," 
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" and may be very insidious in its course ; the patient 
may suffer for years from it without being detected- 
It is essentially a disease of debility, and should be 
treated on the tonic plan. When we consider 
amount of waste to the system caused by a drain 
ten pints of urine per diem, at the average specrl 
gravity of 1040," "we need not be surprised 
the hunger, the great thirst, the wasting, the heel 
fever, the feeling of emptiness and sinkin; 
stomach, the debility, the chilly state of the body, 
and especially of the extremities, the aching and 
sense of weariness in the loins and legs, the aversion 
to exercise, the loss of virility; ail of which symptoi 
are generally present." 

321. " The skin is dry and harsh, with a buminy! 
sensation to the feel; the bowels are costive, hard, and 
lumpy. The tongue is dry and parched, sometimes 
like a raw beef-steak, — in fact, the patient is very ill; 
and he will generally tell you that it has lasted some 
time, and that he can get no relief." Schbnlein states 
that there is no sugar in the urine in the first stages 
of the disease, but albumen, and as the albumen dis- 
appears, sugar appears. This is difficult to disprove, as 
the disease is seldom seen in its earliest stages. How- 
ever, grape sugar is formed in the system, and is dis- 
covered in the urine with the aid of the microscope, 
by the presence of the fungi peculiar to sugar fer- 
mentation, and by various chemical tests. 

322. The difference between cane sugar, and dia- 
betic or grape sugar, must be fully understood before 
entering into the theory of the disease. Cane sugar 
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■-is converted into grape sugar by the addition of an 
acid. Grape sugar, diabetic, and other animal sugars, 
such as that found in the liver, in mUk, &c., are not 
ffected by dilute acids, but they are converted into 
jbrown acids by a concentrated solution of an alkali 
b a high temperature :— 



Formula for cane su 
Formtila for grape s 






lane sugar, therefore, is converted into grape sugar 
T combining with sis more equivalents of water, and 
lis is affected by the addition of an acid. 
323. Grape sugar is formed from — 



by the action of saliva. Grape sugar can be formed 
also from fats, from the 2)roteine compounds, by first 
becoming glycocoU, and then grape sugar ; and this 
may take place in any portion of the capillary system, 

^From the investigations of Bernard, Handfield Jones, 
Bud many other observers, it has been clearly proved 
that sugar is formed in the liver during health, and 
that without any materials derived from the blood, 
but from its own tissues, the parenchyma containing 
abundance of sugar. Mr. M'Gregor declares that in 
L;diabetes sugar is produced in the stomach, meat only 
|?having been taken. It is probable also that sugar is 
lextensively produced in the circulation. 

324. During the first quarter of an hour, or more, 
£r a meal, especially where the digestion is weak, 
food. If regurgitated, mil be found to have a 
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sweetish taste ; the contents of the stomach, however, 
soon afterwards become acid. It appears, then, that 
the production of sugar, both in the stomach and liver, 
is a healthy function ; the sugar in the stomach undo^ 
goes a further change, either into a fatty principle, 
proteine, or an acid ; and this is effected by the vital 
nervous energy of that organ. The sugar of the liv( 
is passed as such into the hepatic vein, where it may" 
be detected in large quantities ; it is then carried on to 
the lungs ; but there is none found in the aorta (in 
health). In the lungs, therefore, it undergoes a 
change ; this I suppose to he into acetic acid, by yield- 
ing up an equivalent of hydrogen and nitrogen. 
Glycocoll . . C, H, NO. + O = C. H. 0, + HO + N, 
Grape sugar . C,, H„ 0„ = 6 (0, H^ OJ + 4H0. 

325. In diabetes, the change of sugar in the 
stomach and limgs into other principles does not take 
place, but from want of power is absorbed aa sui 
and being an abnormal ingredient in the circulatioi 
is removed by the kidneys, together with a large 
quantity of water. This, then, is the theory of the 
disease, and it has been supposed by some that there 
is a ganglionic centre in the brain which supervii 
this sugar change, which, to a certain extent, is boi 
out by experiments upon animals, and also (as lias 
been shown by Dr. Goolden in, I believe, two cases) 
where saccharine urine has been induced in mea by 
blows upon the head. 

326. Now what is the treatment indicated by the 
symptoms of the disease and the theory I have laid 
down? 
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First, by artificial means, to convert the sugar in 
the stomach into principles of a fatty, proteine, or 
acid nature, as should take place in health ; this can be 
effected by the administration, about twenty minutes 
after each meal, of pepsine or rennet, to supply the 
place of the gastric juice, which appears to be in a 
great extent wanting; then, by not giving much 
starchy aliment, and nothing to create fermentation 
— as yeast in bread, beers, fruity wines, &c.- — much 
of the sugar production is avoided. This method has 
stood the test of experience, and has been found bene- 
ficial by several observers. 

327. Fat, as I have shown, ia one of the most im- 
portant of the alimentary ingredients, and is pecu- 
liarly so in diabetes. Firstly, it fixes the nitrogen in 
the stomach, much of which otherwise would be 
■wasted ; secondly, by its presence the change of 
starchy matters into fat is not required; and, thirdly, 
under a fatty diet no sugar is produced by the liver, 
as has been shown by Bernard. Of course, no patient 
could live on fat alone, but a large quantity should be 
taken, both as materials of the diet, and as cod-liver 
oil soon after each meal; at the same time brandy- 
and-water should be taken to afi"ord a temporary sti- 
mulus to digestion. 

328. And here again galvanism is most useful, and 
should be applied immediately after each meal to the 
hypochondria. Interrupted shocks and a large quan- 
tity should be made use of, and of only sufficient 

•nsion to penetrate througli the parietes ; moist con- 
iuctors are therefore necessary. I can confidently 
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recommend galvanism for improving the digestive 
powers, as I have repeatedly found the benefit of itl 
in maldigestion. I therefore place it amongst thei 
remedies for diabetes, 

329. Opium, as a tonic, in small regularly-repeatedi 
doses, to be given through the whole treatment of the] 
case, is almost a specific in all chronic diseases of 
low type. I do not think that quinine is of advantage' 
in diabetes, certainly not in the early stages, and yet 
it might be supposed that it would be, for Sydenham 
says — " Sometimes (though rarely) it happens tha* 
old men, who have had ague, and have been bled a^d^ 
purged improperly, become diabetic, even after the 
fever has wholly departed. This is because thi 
blood is so far weakened as to be incompetent to thi 
assimilation of the juices of the ingesta, so that the: 
seek an outlet in a crude and unconcocted form 
the urinary ducts. Then the excessive loss of ui 
weakens the frame, and the whole substance of tl 
body passes off by this channel. In this affection, 

in all sorts of diabetes, no matter how originating, tl 
curative indications must be wholly directed towai 
restoring and invigorating the blood, and so resti 
ing the preternatural flow of urine." 

330. Like all the observations of this great ph' 
sician, there is much to be learnt from this, — first, 
to its being a sequela of ague ; secondly, as to 
crudity of the blood from loss of digestive pow< 
and, thirdly, the indications for treatment. 

From being a sequela of ague, it would be imagint 
that quinine would be beneficial, but I have trii 
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e early stages and have found no benefit from 
its use. When the patient is recovering — when the 
fever is removed, the skin acting freely, and the 
kidneys pouring out less water — then quinine assists 
the cure. 

331. The vapour-bath acting powerfully upon the 
skin, increases, or rather stimulates a large flow of 
perspiration ; by this means the kidneys are relieved, 
and consequently the lumbar pains. I cannot better 
describe the benefit to be derived from the vapour- 
bath than by transcribing the declaration of a patient 
of Dr. Watson, who had been relieved by its use, 
before leaving the Middlesex Hospital : — " The urine 
is reduced more than one half, and does not contain 
much sweetness, but sometimes tastes salt with a 
mixture of bitter. My stools, which were dry and 
like balls packed together, are now quite natural. 
The pains in my limbs are entirely removed. My 
spirits, which were very much depressed, are now 
revived and cheerful. The unpleasant aching of my 
kidneys, of which I spoke little, lest I should be 
cupped in the loins, is now removed; only I feel 
■weak there. I am cured of the pain in my stomach, 
aid the circuitous working of the wind in my bowels, 
Kwhich formed hunps in my belly as it passed, re- 
l-eembling those formed by the cramp. I have like- 
Iwise got rid of the palpitation of my breast (heart?) 
irhich was accompanied with a sort of dread. My 
breathing is much improved ; perspiration in a great 
neasure restored; and my skin, which was dry, is 
i become moist. I sleep well at night, whereas 
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I could not sleep more than two or three hours oi 
of the twenty-four. My thirst, which was excessivf 
has ceased to be troublesome." 

332. This speaks admirably for the vapour-bath, 
and there is no doubt it is a most powerful aid in our 
treatment, as it is the most potent of the diaphoreticsj 
it must be made use of daily, and the heat shoul* 
be gradually increased until perspiration is induct 
the lower the temperature the more advam 
derived. The tincture of the sesquichloride of iron 
has a specific effect upon the urinary organs; it 
checks secretion, and lends tone to the relaxed solids; 
it may be given in large doses, thirty or fort] 
minims, three times a-day, in a little infusion 
quassia. 

333. If the vapour-bath is not sufficient to ki 
the bowels gently acted upon, once a-day or twice 
three days, provided the patient is not an enonni 
eater (which should not be allowed,) a pill com 
ing two grains of rhubarb, two of dilute aloes, 
one-fifteenth of a grain of strychnia may be takt 
once, twice, or thrice a-day at meals, according 
they may be required, 

334. I trust I have not overloaded with medicii 
and treatment this disease ; but it is a fatal one, 
unless care be taken, it will most surely kill, eithi 
as diabetes, or by developing some other fatal dii 
order, as phthisis pulmonalis. Again : — A person wl 
has once suffered from diabetes id always liable to 
return of the disorder, and should be careful of placii 
himself in a situation whereby the powers of 
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System may be lowered, especially from a severe chill, 
which would arrest the secretion from the skin, 

335. Dr. Handfield Jones has made some interesting 
esperimentB in reference to the amount of sugar 
secreted by the liver upon different diets. " The 
subject of the first was a young dog, who was fed 
for sis days on bread and meat. The quantity of 
sugar contained in his liver, as determined by fer- 
mentation, was 20-13 grains per 1000. The second, 
a young kitten, was fed for six days on food as far as 
possible of the saccharine kind — rice, sugar, arrow- 
root, and potatoes. This disordered her bowels after 
some days; but by leaving off the rice, and confining 
her to potatoes chiefly, she recovered her health. 
Her liver contained 31'66 grains of sugar per 1000. 
Hence the saccharine diet produced fully one-third 
more sugar than the albuminous." 

336. There ia no doubt that by decreasing the 
amount of starchy and other saccharine aliment, the 
sugar passed by the kidneys is decreased in quantity 
for a time ; but it has no effect upon the disease, 
except perhaps a bad one, for the liver forms sugar 
out of albumen; and, according to Mr. M'Gregor, 
the stomach has the same power; so that organs which 
would easily form sugar from starch, &c,, appear now 
to be forced to form it from materials requiring more 
labour to effect that change, for in diabetes there 
is an increased sugar - secreting tendency in the 
nervous system. Therefore the diet should be prin- 

■ cipally animal, with fats; the vegetables should be 
cabbage, spinach, &c,; no breads but biscuits instead; 
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no beer or wine, but brandy -and- water ; no sugar 
or raw fruits. As there is great thirst, when suffi- 
cient fluid has been taken, and more desired, the 
patient should be allowed to gargle his mouth and 
fauces with water acidulated with a mineral acid; 
this usually allays thirst for a time. 



Ubine, — Natural, or otherwise. 

T, i Any of the precedinq. 

Deposits, ■< r< 

!_ opermatozoa. 

337. We are constantly meeting with cases that 
have been bandied about from doctor to doctor, from 
physician to surgeon, and back again, and then fall, 
as the last resource, into the hands of the empiric. 
These cases are the opprobrium of our profession, and 
do us much harm, for by them a set of harpies are 
kept in affluence, whereas many of our brethren 
exist on a mere dole. To urge their correct diagnosis, 
and point out a rational mode of treatment, would, I 
am sure, be a boon to the great body of the profession ; 
although, with a tenacity which is most difficult to 
account for, our eyes are shut, even our hands are 
placed over them, to keep from our view an affection 
which consigns hundreds — aye, thousands — to a life of 
misery and early death; which blasts the fame of 
many a man, by perverting his reason, and is a 
fruitful source of suicide. 

338. In my own case, which may be also that of 
others, I was never taught at the hospitals which I 
attended, either theoretically or practically, that in- 
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voluntary seminal discharges arose from morbid 
change. I had never read of them in books — i.e., in 
the ordinary works on medicine and surgery. I had 
!ver seen a case treated, either in private practice or at 
als; and when such a case was talked of, 
it was pooh-poohed, and looked upon as chimerical. 
As a young man and student, I believed aa I was 
taught ; but upon entering into practice for myself, I 
learnt differently ; in fact, cases were thrust upon me 
with evidence so glaring, that I must have been wil- 
fully blind, after having studied them, not to have 
been convinced of their actual presence. 

339. Oddly enough, mthout seeking them, I have 
several very interesting cases of this description 

ider my care, sufficient to enable me confidently to 
iress my opinions upon their pathology and treat- 
lent; and if I can, by the evidence brought forward 
id the conclusions drawn from it, convince some 
of the general practitioners in medicine, as well 
physicians, of the verity of such a disease, I shall 
iVe done some good, — ^not to science, because the 
(ease is fully recognised by authors, but to the pro- 
ision. To disarm criticism, I must here record that 
know many physicians and other members of our 
(fession who do not acknowledge ulceration of the 
jaculatory ducts, and degeneration of the prostate, 
longst the affections to which man is heir; or if 
ley do, have not the slightest idea how to treat them. 

340. A sufficient number of cases have not been 
within my reach to make a thoi-ough system ; I have 
not, therefore, classified them, but shall wait until 

n2 
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further knowledge and observation shall give : 
greater ability to do so. 

Case. 

A young man, handsome, well-made, apparently il 
splendid health, came from one of our colonies to 
cured of stammering, to which he had been subje( 
more or less, all his life, but lately had been getti 
worse; he was also suffering from other obscure 
symptoms, night-sweats, indigestion, and costivenesa 
being amongst their number. J 

341. He was advised to try several physicians, olH 
after the other, which he did, without relief. He was 
then told that if he could be cured of bis stammering 
he would get well. He therefore went to Mr. Hunt, 
and was in his house, I believe, sis months; at the 
end of that time he was certainly worse than when he 
came to England. This young man was a personal 
friend of mine, and having met him on several occa- 
sions during the course of his treatment, and from 
many conversations with him, I was quite sure that 
there was something the matter with him beyond 
mere stammering ; in fact, I came to the conclusion 
that this was the effect, and that the cause was as yet 
undiscovered. 

342. I suspected some disease of the genito-uri: 
tract, and asked him if he had ever had his 
examined. He said not. I therefore invited him to 
my house, when I would give my best attention to 
the case. He came. Tlicrc was no albumen or sugar 
in the urine; but upon examining it microscopically, 
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I found several spermatozoa. Eventually, I obtained 
from him the following history : — 

343. Age 25, of a healthy appearance upon casual 
inspection, large build, inclined to stoutness, five feet 
ten inches high, weighs 1531bs. ; has been accustomed 
to much horse-exerciae, hunting, shooting, &:c., and is 
fond of field sports. He is a merchant at one of our 
colonies — lives in the country — is a stammerer — has 
been so all his life, more or less, but is now worse than 
ever; atone time, when about fifteen, be could speak 
pretty well, but has now got so bad that he can 
Iiardly articulate one single word without making the 
most painful efi'orts. 

344. Aa a child, and oven to the time when he was 
at school, he was accustomed nightly to wet his bed, 
thus shadowing forth a weakness of the prostate. 
He was of very excitable temperament; be had con- 
nexion very young, and soon acquired some form of 
venereal disease; he was afraid to place himself in 
the hands of the regular practitioner, and consulted 
a quack, who kept him more or less under the efi'ects 
of mercury for more than a year, in which time he 
was salivated two or three times; — in the hands of 
the regular practitioner, whom he at last consulted, 
he was again salivated, and then underwent a long 
course of sarsaparUla, iodide of potassium, copaiba, 
cubebs, cum multis aliia ; since which time he has been 
costive, and has always passed some discharge from 
the urethra after going to stool, 

345. He now complains of great weakness and 
iflitude, loss of spirits and of memory, is unable to 
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connect his ideas, is quite unable to remember any- 
thing he reads, occasionally fancies he ia going mad- 
has sometimes fita of the greatest misery, when he 
has no desire to live, life being a blank, there being 
no future to a stammerer; he is fond of communicat- 
ing hia ideas, which he is now quite unable to do,- 
sliuns society, for he feels no pleasure in it,^ — ^ioes 
expect ever to get cured, but will try anything. 

346. Complains of a sensation of weakness in 
groins, pelvis, and back, as also occasional pain in the' 
right epididymis, which is shghtly enlarged; has fi^- 
quently a sense of wetness in the urethra, although 
nothing passes ; has twitchings of the eyelids, occa- 
sional startings of the tendons, and the limbs frequently 
tremble, without apparent cause ; the muscles are quite 
flabby, and he is unable to walk half a mile without 
extreme fatigue, pains, and wetness in the urethra. 
Pulse 65, irregular, very weak, of moderate volume. 

347. His chest is peculiarly formed, having a de-i 
pression and thinning of the lower part of the sternum, 
where he complains of tenderness on pressure; th< 
breathing is hurried, especially during conversation, 
when it is irregular, and frequently spasmodic, the 
diaphragm contracting rapidly two or three times in 
succession. Tongue quite clean and healthy ; has «. 
very large appetite, but finds that wine and spiri* 
do not agree with him ; does not smoke ; suffers fi 
indigestion and costiveness. The fseces solid, light^j 
coloured, and with a depression upon the up] 
surface flattening them out. His urine becomes 
moniacal soon after passing, and a pellicle of ph< 
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phate of lime rises to the surface ; he has been subject 

to this description of urine for a considerable time. 

348. The skin over the neck, chest, and abdomen 
is covered with a light bronzed appearance, which he 
has noticed for years, but it is less since he has been 
in England. Last winter he had on two mustard 
poultices, the situations of which are marked by a 
uniform bronzed colour, darker than the other patches. 
He thinks that this bronzing is connected with the 
perspirations from which he has suiFered, as they are 
foimd only under the flannel. He has wetted his night- 
clothes and sheets two or three times in a night, 90 
as to have them changed, the perspirations have been 
so excessive. 

349. Will bring me some of the discharge on a 
slide — about a drachm, lumpy, having all the appear- 
ance of semen. Under the microscope, innumerable 
spermatozoa, with epithelium scales and mucus cells; 
in the clearer fluid there are a few circular masses of 
carbonate of lime, from the prostate. This discharge 
he always passes upon going to stool, but thinks 
nothing of it, aa he has liad It so long ; and the doctors 
have always told him it was merely a little weakness, 
which would go away when he got stronger. Go 
away? Why, it was draining his life from him — the 
very essence of his blood passing daily from him like 
80 much mucus. This young 1 n must have died, 
probably in a lunatic asylum, ii his malady hatl not 
been discovered. 

360. Such is one case that I have known go the 
'jound of the doctors, and which would have even- 
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tually fallen into the hands of the advertisers in oar I 
papers. la this right? Why should he be told by ' 
one that he is hypochondriacal, and that he should 
try and amuse himself, to keep his brain from con- 
stantly brooding upon his malady? Why should 
another tell him that it was merely indigestion, and ■ 
that he would recover if he fook some of the pil. t 
aloes, dil., which he did, and which did him i 
but the reverse. Why should Mr. Hunt teU him that 
he did not get better because he did not apply himself 
to his rules? Because they were either ignorant or | 
wilfully blind to the real cause of the disease. 

351. It would occupy too much space to recount I 
the treatment of this case from the commencement to I 
its termination ; sufficient to say, that he has lately 
called upon me, in perfect health, and during the 
course of an hour's conversation he did not hesitate , 
or stammer once. It is now his intention shortly to- J 
leave for home, confident in his ability to battle with! 
his impediment, his malady having been cured. 

352. To be better able to understand this affeclioaii 
— the involuntary discharge of semen— \ must enter (ai 
briefly as possible) into the anatomy of the parts, thej 
physiologicEil phenomena connected with the secretion, J 
the storing and the emission of this wonderful fluid,J 
and the pathological changes resulting from disease. 

353. THE HEETHRA. 

Is a canal which passes from the neck of the bladd^J 
to the meatus urinarius; it is lined with mucoui 
membrane continuous with that of the bladder, 
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deferentla, prostatic ducts, Cowpcr'a glands, and 
various small mucous glands, in its course. It is 
about nine inches in length in the adult, but varies 
considerably. It may be divided into the prostatic, 
membranous, and spongy portion. Beneath the 
mucous membrane, mixed with the fibrous layer, 
smooth muscles are found, both longitudinal and 
circular, through its whole length. 

354. Mr. Hancock, in his Anatomy and Physiology 
of ike Urethra, states that the muscular fibres of the 
membranous portion of the urethra are continued 
over the inner and outer surface of the prostate into 
the muscular coat of the bladder, so that there is one 
continuous muscular coat from the bladder to the ter- 
mination of the canal. The epithelium of the urethra 
is cylindrical, beneath which is a layer of oval cells. 
Many small glands secreting mucus are found in the 
urethra : they, as well as their excretory ducts, are 
lined with cylindrical epithelium. The epithelium of 
the bladder is of the laminated form, the deeper layer 
being conical or cylindrical; the more superficial, 
rounded, polygonal, or more or less flattened. The 
cells exhibit a great want of uniformity in size and 
dapc. 

355. THE PROSTATE 

' Is situated in front of the neck of the bladder, resting 
upon the rectum, through which it may be felt with 
the finger. It surrounds the urethra for rather more 

. than an inch of its length, a third of its bulk being 
©laced above, and two-thirds below the canal. It 
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may be divided into three lobes — ^two lateral, and a ' 
middle lobe situated between the urethra and ejacu- 
latory ducts. The prostate is principally a muscular 
oi^an ; the smooth fibres are seen to mn immediately 
beneath the mucous membrane, mixed with elastic 
fibres and connective tissue, to the trigonum vesicae, i 
unconnected with the proper muscles of the bladder; ' 
surrounding these is a strong layer of circular fibres, 
termed the sphincter prostatae. 

356- Beneath these are found the glandular cells of . 
the organ, which consist of numerous pedunculate 1 
glandular vesicles. The whole body is invested with | 
a tough, fibrous coat, abounding in bundles of organic 
muscular fibres ; this dips inwards, dividing and closely j 
investing the glandular lobules. The secretion of the 1 
prostate is a clear, rather viscid fluid, containing a I 
protetne compound, which may be drawn out in J 
threads; it is discharged into the urethra by about ] 
twenty excretory ducts, situated on either side of £ 
fold of mucous membrane, which may be termed the- 
prostatic valve. 

357. The prostatic portion of the urethra is veiyi 
dilatable, but, excepting during the passage of urine, ] 
is completely closed by the sphincter prostata;, the'j 
prostatic valve being pressed upwards ; but during I 
micturition, the two delicate tendons which pass from I 
the posterior fibres of the detrusor muscle especially j 
draw it down. Beneath the mucous membrane of I 
the prostatic portion of the urethra is found a rich I 
plexus of veins, and the whole organ is freely supplied I 
with blood. At the anterior extremity of the prty- J 
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static valve are found the mouths of the two ejacu- 
latory ducts; these lead within the substance of the 
prostate, beneath the middle lobe, to the vesicuhe 

seminales. 

358. THE EJACULATOET DUCTS 

Are composed of a delicate membrane, consisting of 
elastic tissue, smooth muscular fibres and connective 
tissue, lined with cylindrical epithelium ; they gra- 
dually widen into 

(359.) THE VESICTTLM SEMINALES, 

Mere prolongations, or rather appendages, of the vasa 
deferentia: their walls are more delicate, Exter-. 
nally, the vesiculie are invested with a membrane, in 
part composed solely of connective tissue, in part, as 
on the posterior surface, muscular, which is continued 
between the separate convolutions of its canal, con- 
necting them together, and at the base of the pros- 
tate passes from one to the other as a broad muscular 
band. The vesiculaB seminales secrete a clear, rather 
viscid fluid, containing a proteine compound soluble 
in acetic acid. 

360. Besides this secretion, the vesiculse contain 
spennatozoa: they may, therefore, be considered to 
act as receptacles for the semen, when secreted, imtll 
required. They are situated between the ureter and 

: vas deferens of either side, at the base of the bladder, 
converging towards the base of the prostate : they lie 

f upon the rectum just beyond the prostate, and are 
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about two inches long. They are well supplied with 
blood, and have large plexuses of veins. 

361. THE VASA DEFEREKTIA 

Are cylindrical canals, composed externally of a thin 
fibrous membrane, in the middle of a strong smooth 
muscular layer, and internally lined by mucous mem- 
brane ; they pass from the vesiculos seminales at the 
posterior border of the cord, behind the arteries, veinsj 
lymphatics, and nerves of the testis, and enter the 
epididymis. They shorten and contract upon stimulus 
after death with remarkable energy. 

362. THE TESTES 

Are true glands : each is contained in a firm fibrous 
aheath, the tunica albuginea, which gives off processes 
dividing the testes into lobules. Each lobule is com- 
posed of a long convoluted tube, which may be unra- 
velled. At the smaller end of each lobule the sper- 
matic tubule straightens, and several join to form one 
tube, which, together with others, compose the rete 
testis. At the upper end, efferent canals are given ' 
off, which, piercing the tunica albuginea, are con- 
tinued into the epididymis, where they are very much 
convoluted, forming its head ; from here the duct of 
the epididymis is formed, and convoluted to a great 
degree, forming its body and tail — the origin of the 
vas deferens. The epididymis is covered with an 
extremely delicate fibrous tunic. 
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363. The seminiferous tubes of the testes, in boys, 
contain minute clear cells, but at the age of puberty 
these cells enlarge, and are foiLnd to contain one or 
more interior cells; each, as it increases, may be 
observed to contain a spermatic filament in the form 
of a spiral corpuscle with two or three turns (KuUiker). 
About the rete testes these cells burst, discharging 
the true spermatic filaments, spermatozoa. 

364. The semen, as found in the vas deferens, is 
whitish, viscid, and inodorous, consisting almost entirely 
of spermatozoa. The ejaculated semen is a mixture 
of this pure semen and of the secretions of the vesi- 
cxUse seminales, prostate, Cowper's, and other glands 
of the urethra. In this condition it is opalescent, 
with an alkaline reaction and characteristic odour. 

365. THE SPERMATOZOA (See Fig. 24) 
Are homogeneous, of an opalescent appearance : each 
consists of a flattened oval, or wedged-shaped head, 
and a long tapering taU; the head, when seen upon its 
back, is oval, sometimes nearly round, but when upon 
the side, wedge-shaped ; the tail in a fully formed fila- 
ment is from twelve to fifteen times the length of the 
bead, and the head is about the l-7800th of an inch in 
length. I bave frequently observed spermatozoa with 
an enlargement of the tail immediately below the 
head, even in perfectly healthy semen. What this 
portends I do not know, only it is not uncommon. 

366. Besides the spermatozoa there are the so-called 
spermatic granules: these very much resemble the 
mucus cell, only they are of very different sizes, some 
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being more than twice their size, others smaller ; fre- 
quently one may be seen to burst, and a spermatic 
filament escape; the vermiform, or, rather kicking 
movement, immediately commences, the head being 
protruded, a part of the tail still being coiled within 
the cell : the filament struggles to free itself, kicking, 
as it were, the cell from it. 

367. KoUiker, Gerber, and others, describe cysts 
containing many filaments, packed closely together in 
apposition : these I have never seen in the ejaculated 
semen; probably they discharge their contents before 
emission. The semen in the vas deferens differs from 
that discharged, it being in the former situation pure, 
consisting of spermatozoa and spermatic granules 
floating in a white viscid fluid ; in the latter case it is 
mixed with the secretions of the vesiculte seminalea, 
prostate, and Cowper's glands, and is opalescent and 
viscid. Soon after it is passed it melts down into a 
watery fluid. Berzelius considers this is owing to 
spermatine, which exists suspended in the semen, but 
when passed is dissolved, and is not then coagulable 
by heat. 

368. Upon evaporation, semen is found to contain 
many crystals of the triple phosphate of ammonia and 
magnesia; the spermatozoa resist destruction most 
remarkably, and may be found in healthy urine and 
other animal fluids for a considerable time after 
secretion. Very acid, or much diluted urine, causes 
the motions to cease; but upon the addition of a 
more viscid fluid, such as syrup, motion will again 
commence. 
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369, Nitric acid wiU dissolve them; 9o also do 
caustic potash and soda after some timej they 
contain a large per-centage of phosphate of lime. 
Vauquelin'a analysis of semen — 

Extractive (apennatine !) 6 ; Phosphate of lime, 3 ; 
soda, 1 ; vater, 90. 

In old neglected cases of seminal discharges, the 
spermatozoa are impferfect, and easily break up into 
heads and tails. The heads separating as rounded 
granules. 

370. The Supply of Blood 

To the organs of generation is copious, and is returned 
by veins forming large plexuses which pass from the 
testes within the cords to the inferior vena cava and 
renal vein ; and from the penis beneath the mucous 
membrane of the prostatic portion of the urethra, sur- 
rounding the vesiculse seminalea, to enter the internal 
iliac vein : they are bound to the bladder by a layer 
of aponeurosis. 

371. The Nerves 

Are derived from the sympathetic, and from the lum- 
bar, sacral, and hypogastric plej 



Physiology of the Generative Act in the Male. 

372, Seminal fluid is first secreted between four- 
teen and fifteen years of age ; at this time the sexual 
organs undergo an increased development, and a 
much larger supply of blood is sent to the parts. 
The nervous system participates, and an increased 
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desire to the opposite sex is the consequence. J£ the 
mind should be directed towards objects which will 
excite sexual desires, the nervous influence is directed 
to the parts, a larger supply of blood flows there, and 
increased secretion is the consequence. The presence 
of seminal fluid in the veaiculge Berainales, on the 
other hand, excites the brain, so that the action is 
complementary — the brain, by desire, excites secre- > 
tion; the secretion excites the brain; coition calms 
both for a time. 

373. If connexion does not take place too fre- 
quently, and when it is foUowed by renewed vigour ; 
when the head feels cleared, tlie body endowed with 
more tone ; when a greater disposition to exercise or 
mental labour is experienced, we may consider that 
the individual has been benefited by the coitus, and 
the semen may be considered as an excretion. But 
how is it that in perfect health, when removed from 
the power of gratification, as on board ship, this 
secretion is not discharged? True, occasional spon- 
taneous emissions take place, but very rarely, and 
not to be compared with the accustomed amount 
emitted on shore. 

374. In animals, seminal fluid is only secreted at ' 
the period of heat ; and so it is with man j semen is 
secreted slowly, it passes into the vas deferens, and 
60 on to the vesicuhe seminales ; here it is, if the 
secretion continues, stored up. If the brain should 
be excited by sexual desire, secretion immediately is 
set up, and continues as long as the excitement lasts, 
and a great quantity of semen in the young man 
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may be accreted; but if the excitement ceases the 
secretion ceases. 

375. In large towns, where there are so many 
stimulants to sexual excitement, the mind may be 
kept in a continual state of desire, by being turned 
towards the object; a morbid excitement is set up, 
which produces secretion, perhaps without any emis- 
sion following, laying the foundation of disease. 

376. Dr. Carpenter truly observes — " The sexual 
secretions are strongly influenced by the condition of 
the mind. When it is frequently and strongly directed 
towards objects of passion, these secretions are 
increased in amount to a degree which may' cause 
them to be a most injurious drain on the powers of 
the system. On the other hand, the active employ- 
ment of the mental powers on other subjects has a 
tendency to render less active, or even to check 
altogether, the processes by which they are elaborated. 
This is a simple physiological fact, but of high moral 
application. The author would say to those of his 
younger readers, who urge the wants of nature as 
an excuse for the illicit gratification of the sexual 
passion, — Try the effect of close mental application to 
some of those ennobling pursuits to which your 
profession introduces you, in combination with vigor- 
ous bodily exercise, before you assert that the appetite 
is unrestrainable, and act upon that assertion. Nothing 
tends so much to increase the desire as the continued 
direction of the mind towards the objects of its grati- 
fication." 

377. Erection is produced by the filling of the 
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corpora cavernosa et spongiosa with blood ; ejaculation 
is a purely reflex action, over which the will has bnt 
very slight control, if any. Naturally, it is produced 
by friction applied to the glans penis ; the stimulus 
transmitted to the spinal cord is reflected to the 
various muscles surrounding the vasa deferentia, 
vesiculte seminales, prostate, &c. ; these act from 
below upwards ; thus the vasa deferentia shorten and 
contract, pressing the semen into the vesiculse semi- 
nales; these contract upon their contents, pressing 
the semen and the secretion of the vesiculse into the 
urethra, the prostate contracting, squeezing out its 
secretion to mix \vith the rest: here the whole set of 
urethral muscles forcibly contract from below upwards, 
and expel the semen. 

378. If, however, the vesiculre are not filled with 
semen, the emission does not take place for some 
time, the reflexion of the stimulus being concentrated 
upon the vasa deferentia, which pump up the freshly- 
secreted semen, until there is sufficient in the vesiculse 
to stimulate them to contraction. 

379. Although the sensations accompanying these 
complicated actions are delightful, yet we frequently 
see in disease, that the whole process may be gone 
through without producing any sensation of a pleasu- 
rable kind; this is when the muscular contractions 
are hardly called into phiy : there is an atonic state of 
the parts, and the secretions, as it were, run away. 

380. When ^ve consider the vast importance of the 
generative system to man, — when we look upon the 
effects produced by the conjunction of the sexes in 
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the propagation of the species, — we cannot be too 
careful of the normal condition of these functions; 
for not only do we shorten our own lives by allowing 
them to become deranged, but our inoffensive off- 
spring are condemned, perhaps, to an existence of 
misery through our malpractices or carelessness. 

381. Dr. Carpenter, in his Physiology^ has drawn 
attention to these facts in very expressive words. 
" It may be stated as a general law, prevailing equally 
in the vegetable and animal kingdoms, that the 
development of the individual, and the reproduction 
of the species, stand in an inverse ratio to each other. 
In many organized beings the death of the parent is 
necessary to tlie production of a new generation ; and 
even in numerous species of insects it follows very 
speedily upon the sexual intercourse. It is a curious 
fact, that insects which usually die — the male almost 
immediately after copulation, and the female very 
soon after the deposition of the eggs — may be kept 
alive for many weeks, or even months, by simply pre- 
venting the copulation. And there can be no doubt 
that, in the human race, early death is by no means 
an unfrequent result of the excessive or premature 
employment of the genital organs; and where this 
docB not produce an immediately fatal result, it lays 
the foundation of future debility, that contributes to 
produce many forms of disease to which there may 
be a constitutional predisposition, especially those of 
a scrofulous nature." 

382. I disagree with Dr. Carpenter in considering 
that the scrofulous is the most probable form of 

2 
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disease to be dreaded by over-excitement of the 
generative system; but all classes of nervous affec- 
tions are to be feared; in childhood, stammering, 
chorea, epilepsy, and general marasmus ; in youth, 
timidity, obscure pains, particularly in the loins, 
groins, and thighs, a want of power of the brain to 
concentrate upon any particular subject, a dread of 
some indefinite trouble, misanthropy, and epilepsy; 
in manhood, obscure affections of the heart or liver, 
fatty degeneration of vessels or organs, paralysis, 
impotence, and insanity. 

383. I place these affections to the age in which 
they are most likely to appear, although those which. 
I have mentioned as peculiar to manhood may occur 
earher. Feuchtersleben, in his Medical Psychology^ 
fully allows, as a frequent cause of insanity, morbid 
excitement of the generative system ; he even goes so 
far as to say, that the repression of the sexual desires 
will cause many forms of nervous disorders, and that 
many of the anomalous symptoms observed in young 
women arise from the sexual desires being ungratified. . 

384. To quote his words : — " Still greater, and per- , 
haps the most active of all physical influences on men- 
tal life, is the influence of the sexual function, effected J 
through the medium of the generative focus, and mani- 
festing itself chiefly at the periods of development ' 
and change of life, and in the difference of the sexes. 
Schiller, therefore, ivith reference to these two influ- 
ences, was, perhaps, justified in saying of nature, that 
till the influence of the spii-it shall govern the fabric of I 
the world, it is held together by ' hunger and love.* 
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385. "From the very first period of sexual life we 
observe, that with the retarded development of its 
organs and functions there is more tardy development 
of tiie mental activity, and with the more rapid for- 
mation of the former, a more active development of 
the latter. Whether the development of the cere- 
bellmn, as is generally supposed, is proportional to 
these relations, seems to be at present problematical. 
Many facts are in favour of the supposition. Baron 
Larrey saw the genitals disappear on an injury of the 
cerebellum. Others against it; such as the cessation 
of the instinct when the organs are injured, and a 
comparison of the instinct with the cerebeUum of 
animals." 

386. With reference to the desire departing upon 
the loss of power to gratify it, — this is no objection 
to the theory, as nature in a state of health is too 
good a judge, and too careful of the organism, to 
stimulate a desire in the brain which the body is 
unable to gratify. Also the system of nerves which 
supply the genitals are in such " rapport" with the 
cerebellum, that the stimulus from the former not 
being transferred, as usual, to the latter, the desire 
dies away, except the cerebrum is implicated, by 
memory of old lascivious desires, which may be called 
into play by the eye, fancy, memory, &c. ; then the 
stimulus is created by the cerebrum and not by the 
cerebellum. 

387. But to continue with Feuchtcrsleben's obser- 
vations : — " The psychical metamorjihosis, which takes 
place with puberty itself, is too great to escape the 
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notice of tlie most careless observer. The mind of 
the young man is powerfully impelled in the direction 
of the will, that of the maiden in the direction of the 
feelings; images of undefined delight float before 
their minds; the enchantress, Fancy, reigns in all her 
loveliness; soothing and rapturous emotions alter- 
nate in a constant tumult of ecstacy ; and love as a 
passion, with flattering but despotic hand (fortunate 
those who are able calmly to guide it), seizes the 
sceptre. 

388. "When happUy controlled, whether designedly, 
tlu'ough education and self-reflection, or undesignedly, 
by an harmonious proportion of the desires in the 
natural disposition, love becomes the source of the 
most beautiful psychical developments ; and he who 
never loved is or will become egotistical, mean, 
narrow-minded, covetous, timid, and but too often an 
unnatural sensualist. If ill directed, this terrible 
passion becomes a source of the most deplorable 



389. " The act of coition itself has a most decidedly 
psychical effect. If exercised with moderation, at 
full maturity, and at the right moment, it leaves (not- 
withstanding the ' omne animal post coitum, triste') a 
pleasurable feeling ; nay, it invigorates the powers of 
thought, as is shown by the example of the ingenious 
voluptuary Casanova, who at such moments solved 
the most difiicult mathematical problems. If not 
gratified when urgent desire exists, it may indeed 
occasion psychical uneasiness, and especially distract 
the alitention ; but as the corporeal ill consequences of 
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abstinence have always been estimated much too 
highly, so also a cultivated understanding and a 
vigorous will, will not have psychically much to suffer 
from them. 

390. " If iTiordinately indulged it leaves, through 
the exhaustion of the nervous power, a sensation of 
mental depression, and, if toO often repeated, total 
debihty of every mental power. Intellectual dulness, 
melancholy, and weariness of life, are the least of the 
ilia produced by it." " Morbid conditions of the 
sexual activity have as decided an influence on the 
mind as their physiological state. 

391. "Retarded or impeded development contri- 
butes to the melancholy of chlorotic girls ; licentious 
voluptuaries are mentally dull and egotistical; all 
their powers of thought are devoted to sexual ideas ; 
the enervated are melancholy, pusillanimous, misan- 
thropical, and weary of life. Those, on the other hand, 
who are totally abstinent are inaccessible to softer 
sensations." 

392. All these evils arise either from unnatural 
sexual excitement or from excess in indulgence. If 
used moderately, and when naturally excited by love 
and by desire, then not only no evil arises, but the 
system is actually benefited — a load appears to be 
taken from the mind, and the spirits are enlivened 
and invigorated. This is proved also by the opposite 
sex in the married state — a woman may continue 
child-bearing for the natural period, and live a long 
and healthy life afterwards. I know an old lady at 
this present moment, ninety-two years of age, who 
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has all her faculties, enjoys life, and has given birth 
to twenty children. Nature has not willed that our 
animal instincts should be a cnrse to us, but we suffer 
when they are not kept within bounds. It is the case 
with all our appetites : when enjoyed with moderation, 
they are beneficial ; when carried to excess, they turn 
round in judgment upon us, 

393. Unzer, in his work on the Nervons System, 
speaks "of the instinct for the propagation of the 
species. By the pre-ordination of nature, with a view to 
the continuation of the species, there arises in animals 
an agreeable external sensation — -the sensational 
instinct for propagation — the sentient actions of which 
are manifested by remarkably active vital movements ; 
and this arises at a time when the organism is in the 
fliost suitable state, at a certain age, during a fixed 
period of existence, for the most part periodically, in 
the sexual organs given by nature for this express 
object, by means of natural inducements prepared 
beforehand. 

394. " These depend on a plethoric state, nutritious 
food, wine, condiments, much rest, idleness, good living, 
freedom from care, and various external sensations, 
and other conceptions. Tn man — who, as regard his 
instincts, is subject to the same laws as brutes — this 
sensational stimulus is induced by a glance, an imagi- 
nation, a foreseeing, which surprises him, without his 
desire, or even against it, and he terms this opera- 
tion, which amazes him, the enchantment of love. 

395. "He is so httle informed as to the design of 
nature in this wondrous emotion, that at first he 
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considers it to be the feeling of friendship or of great 
esteem; in short, to be a noble instinct, not arising 
from sensual stimuli, imtil at last he learns, from its 
influence on the sexual organs, that it tends to an 
object not observed by him — the excitement of the 
flesh, and that it is the instinct for sexual congress, 
to which all the stimuli converge. 

396. " In both sexes the instinct consists in the 
desire to enjoy this sensual pleasure in the greatest 
degree, which takes place in coitus. Consequently, 
just as sexual congress is the design of nature in this 
instinct, so is it also its object in animals, which know 
nothing more of the ulterior object — namely, the 
propagation of the species. The sentient actions of 
the obscure foreseeing of an agreeable external sensa- 
tion are manifested imperfectly as they actually occur, 
and in the effort of the animal-sentient forces to attain 
■to these imperfect movements consist the sentient 
actions of the instinct itself. 

397. " The instinct acts, consequently, in the me- 
chanical machines which have to accomplish sexual 
congress (namely, the organs of generation), since it 
stimulates them to their appropriate fiinctions, and in 
particular is developed fully the satisfaction of the 
instinct — namely, sexual congress. Hence we under- 
stand why in this instinct the organs of generation 
fall into the same state as in coitus, that state being 
induced accordbig to the laws of the sentient actions, 
of sensational instincts. These incomplete movements 
becoming complete in the satisfaction of this instinct, 
in accordance with the designs of nature, other phe- 
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nomena having reference to the propagation of the 
species result, as impregnation, conception," &c. 

398. From this it appears that Unzer considers 
that the desire for sexual gratification first appears 
at the time of puberty. Now this is entirely a mis- 
take; it is quite impossible to state when this first 
arises, but it is at a veiy early age, differing in degree in 
difi^erent individuals. In many children the desire is 
very strong, but the mode of gratification is unknown; 
when by chance, or from example, the mode is dis- 
covered, and masturbation is the consequence. 

399. I may here state that those children who wet 
their beds are peculiarly prone to this habit; from 
some irritation about the prostate or neck of the 
bladder (which I believe to be congenital, and more 
generally hereditary), the more extensive irritation 
of the genital organs is propagated. Masturbation 
in the very young produces a shock to the nervous . 
system; this shock, if repeated often, unsettles the 
normal action of the nerves ; various slight changes 
occur, although they may not be noticed, the memory 
may fail, the liitherto bright boy may get a little 
dull; this change is noticed and wondered at, but 
cannot be accounted for ; indigestion, loss of desire 
for food, a complaint of a dull heavy pain in the 
head, a darkness around the eyes, a saUowness of 
complexion, may all appear one after the other. 

400. These continued shocks act primarily upon 
the cerebellum, for the nervous ganglia of the organs 
of generation are in close comiexion with that por- 
tion of the brain. Romberg, in his Diseases of the 
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Nervous System, mentions the following experiment i — 
" By a lucky coincidence I made the gratifying ob- 
servation that, in an old cat, whose testicles lay in 
the abdominal cavity, these organs immediately after 
death moved whenever the cerebellum was irritated. 
The effect was such, that whenever the right lobe of 
the cerebellum and the right half of the vermiform pro- 
cess was irritated, movement of the left testis ensued, 
and the reverse. Mere superficial irritation sufficed 
to produce this result, the movement of the testicles 
soon became so palpable in this animal that there 
could be no doubt of its reality. 

401. "I hastened to open the entire skull and 
the abdominal cavity, and found the testicles lying 
perfectly still without any trace of movement. On 
irritating one side of the cerebellum, the testicle of 
the opposite side swelled, quitted its position, and 
rose up so as to form a right angle with the sperma- 
tic cord, one side of the angle being directed for- 
wards. If I desisted from the irritation, the testicle 
returned to its position, and the movement was re- 
newed on renewing the irritation. The experiment 
was repeated for half an hour with unvarying re- 
sults. 

402. " Alternately with the cerebellum, I irritated 
the cerebrum, the corpora quadrigemina, the thalami 
optici, tlie corpora striata, but I have never seen the 
slightest movement result from the irritation of these 
parts. In the vas deferens the movements were alter- 
nately those of elevation and depression, an entire 
portion being distended and collapsing. In the tea- 
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tide a general tumefaction of the organ was observed, 
although I also saw depressions fonn here and there." 
Volkmann in one case saw the penis violently agitated. 

403. We thus see the intimate connexion between 
the cerebellum and the various muscular actions of 
the generative organs ; but we do not see the minute 
shades of reflex action, the thought transferred to 
the organ, or the slightest irritation of the part 
transferred to the brain, whereby ideas are called 
into existence over which we have no control, and 
which arise from a stimulus far from the brain, but 
transmitted to it by the nervous system, and are 
referred to it, rather .than to the part. 

404. We may easily understand, therefore, that 
a series of powerful shocks to the delicate nervous 
centres of the generative system, particularly when 
they are produced abnoi-mally, will in time affect 
the brain in a very serious manner ; and that a brain 
which is forming, and which is daily receiving new 
ideas, and storing them up, may be induced to fix 
and hoard up a train of observations which may affect 
the after-life of that child in a very great degree. 

405. I have been particular in dwelling upon the 
effects of masturbation in the cliild rather than in the 
youth, because it proves that the injury does not 
arise solely from tlie drain upon the system of the 
seminal fluid, but from the shocks to the delicate 
nervous centres, injuring them and impairing their 
functions. One frequent result, proving the injury 
to the brain, produced, is stammering. Vocalization 
and articulation are the result of a moat complicated 
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system of muscles, and consequently nerves, the com- 
binations of which to produce each particular sound 
and word are almost infinite. The correct combina- 
tions of these movements are supervised by the 
cerebellum, and most probably, in stammering, the 
cerebellum is the organ which is chiefly affected ; for 
there is evidently a want of proper association in the 
different attempts made by a stammerer to speak. 

406. Thus, he endeavours to articulate Tivithout 
having filled his lungs beforehand, and consequently 
fails to produce any sound ; again, he over-vocalizes, 
by pumping his lungs full of air without having any 
■word to use, and in his haste to say something he 
breaks do^vn altogether. From my conversations with 
stammerers, it is evident to me that the affection is 
the result of the inability to correctly combine vocali- 
zation with articulation, as also the different sets of 
muscles required to produce the various sounds, 
which, pro[)erly combined, result in speech. 

407. The cerebellum being the portion of -the brain 
which supervises these combinations, it is easy to 
understand how the constant abnormal irritation pro- 
duced by masturbation may interfere with its healthy 
function, and stammering be induced. This, however, 
is no hypothesis ; for I am informed by a patient who 
had been in an establishment for the cure of stam- 
mering, that almost all the youths who were there 
for treatment were given to this habit, and that in 
all cases of spermatorrhcea the affection of the speech 
remained intractable untU the disease which had 
j^ven origin to it had been previously cured. 
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408. The spinal cord is also a centre to which 
many of the movements called forth in the exercise 
of the sexual functions are referred i there are many 
reflex actions entirely dependent upon it ; but it is 
more to the state of tension in which certain por- 
tions of the cord are thrown, than to the condition 
of the whole cord, that the state of exhaustion into 
which the nervous system falls after coitus may be 
referred. 

409. Certain centres draw towards themselves the 
nerve force from all sides, and by induction produce 
a high state of tension in it, which, when trans- 
mitted to the musculijr tract, and to the semen Itself 
(for I believe that an immense amount of nerve force 
is expended upon the semen, correlating at the time 
into some other force), become exhausted, and only 
gradually regain by fresh nerve force being generated 
in the sympathetic system, and collected by the centres, 
that state of tension enabling a renewed act of coitus 
to be accomplished. In diseases of the cord, or rather 
the lower portion of it, the power to consummate is 
lost, although the desire is not. 



410. THE PATHOLOGy 

Of the diseases of the prostate and vesiculie serainales 
is not at present very ample. I have extracted the 
greater part of the following from Rokitansky's 
splendid work : — 

The testes may be atrophied from exhausting dis- 
eases, from gonorrhceal neuralgia, from metastasis 
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of inflammation of the salivary glands (mumps), from 
the continued use of iodide of potassium, by enlarged 
hernias pressing upon their vessels, by exhausting 
spermatic discharges, and by morbid growths. 

The testes, one or both, may not descend into 
the scrotum, but may be arrested either in the pelvis 
or in the course of the cord, producing apparent 
inguinal hernia. 

Chronic inflammation of the testis generally pro- 
duces induration and permanent enlargement. 

The epididymis is also subject to chronic inflamma- 
tion, producing induration and enlargement, 

411. The vas deferens suffers from disease, extend- 
ing to it from the testicle, or vesicula seminalis ; its 
coats are indurated and thickened. 

The vesiculae seminales and ductus ejaculatorii 
become dilated from continued catarrhal irritation 
accompanying spontaneous discharges of semen. 

Instead of the orifices of the ejaculatory ducts being 
little nipple-like processes, they sometimes present a 
chinked appearance, large enough to admit a goose- 
quill, with erosion of the sphincter surrounding it. 
Ulceration may proceed from this to the mucous 
membrane of the urethra, which presents a villous 
alveolar, and generally inflamed appearance, sometimes 
yellowish. 

412. Chronic catarrh, tumefaction, and relaxation 
of the mucous membrane, secretion of a greyish or 
yeUow purulent mucus (blennorrhaea), dilatation, and 
finally thickening of the parietes, occur, or rather are 
discovered, chiefly in advanced age, accompanying 
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mechanical hypersemia of the pelvic veins, the fonna- 
tion of phlebollthes (Hasse, in his Pathological Ana- 
tomy, enters at some length upon the enlargement of 
the veins around the prostate and the formation j 
of phlebolithes) ; also, as an effect of chronic vesical ' 
catarrh, of repeated gonorrhceal catarrh of the urethra 
and neck of the bladder, of excessive venery, and 
especially as a result of masturbation. A low state of 
irritation is developed in a similar manner in the 
cellulo-fibroua substratum of the vesiculae, which 
induces condensation and hypertrophy, causing ita , 
adhesion to the vesiculffi seminales, which thus become | 
fixed. 

Ossification of the vesiculae and vasa is occasionally i 
found. 

413. THE PROSTATE. 

Hypertrophy of this organ in the young man is ] 
usually found in the lateral lobes, and there is not j 
that difficulty in passing water as in the enlarged j 
prostate of old age, where the middle lobe is so enor- 
mously hypertrophied. In some cases the muscular 
tissue of the prostate appears to have undergone 1 
fatty degeneration, and almost to have lost the power j 
of contracting upon the ejaculatory ducts. The 
prostate not unfirequently is found to contain minute | 
calculi, resembling fine sand or poppy-seeds, rarely i 
attaining the size of hemp-seed or peas ; these present 
a blackish-brown colour, are veiy hard, and generally | 
their number is often considerable. The J 
s juicy, and the ducts more or less dilated; | 
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these frequently give rise to very severe pain, and 
may be detected by passing a sound, with a very nice 
touch, along the prostatic urethra. 

414. These are the marks left by the disease, which 
are discovered after death. But how are we to detect 
the grievous injury to the nervous system? who is to 
point out the atrophied nerve ganglia, the injury to 
the nervous centres, the effects of which are noticed 
in life, and which doubtless leave their impression 
upon the delicate nerve globules, — but who is to 
detect them? Histology has not advanced to that 
perfection to enable us to do this ; but doubtless the 
day will arrive when the pathology of insanity, and 
other diseases affecting the nervous system, will be as 
well known as that of a mucous membrane is now. 

415. THE TREATMENT 

May be considered under the two heads of general 
and local ; the first directed to the improvement of the 
health and tone of the body ; the second to whatever 
lesions may be discovered to be present ; besides sooth- 
ing the mind, which is generally in a low and depressed 
condition, suspicious, and despairing. To make use 
of the words of Lallemand :- — " How much glory has 
been lost, how many a noble career has been blighted, 
how many an unexpected suicide, and how many a 
fit of despair would cease to be an impenetrable 
mystery to families and medical men, did we more 
fully understand the influence of excessive fatigue of 
the brain on the production of involuntaiy seminal 
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emissions, and that still more powerful action of 
those enervating evacuations reacting on the cerebral 
functions." 

416. Besides dividing the treatment, the class of 
cases may be also separated into two, — the hereditary 
and the induced. In the great majority of the cases 
that have fallen in my way, I have been able to trace 
a decided hereditary tendency to weakness of the 
prostate and adjacent parts, and I have been enabled 
(I trust) to ward off, in children who have shown 
signs of this weakness (by supplying increased tone 
to the parts), the advent of the disease in after-life. 
I do not think I can do better than arrange the cases 
and treatment of prostatic paralysis in the order of 
the age in which they occur. 

417. A youth, aged eleven, son of Indian parents, 
precocious bodily, but very backward mentally, was 
kept from aehool to be cured of a nightly habit of 
wetting his bed ; he appeared to be well in health, 
but he occasionally suffered from headache. Upon 
questioning him and his attendant, I found that he 
was very shy, hesitated in his speech, was very lazy, 
preferred lolling about to any active exercise, and 
was in a weakly muscular condition. He had frequent 
desire to pass his water. 

418. The treatment for this case was a cold bath 
immediately on rising in the morning; to sleep on a 
mattress, and to get up immediately on waking; to 
take regular and vigorous exercise, short of fatigue, 
a good and nutritious diet without stimulants; to 
Bponge the lower parts of the body with cold water 
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before retiring to bed. The medicines were, two 
compound rhubarb pilla every other night, for three 
doses ; to take Iialf a drachm of the tincture of the 
sesquicUoride of iron three timea a-day in a little 
infusion of quassia. The medicine was taken for a 
fortnight, when he went to school, cured of the 
nightly habit, which I have heard has not since 
returned. He was ordered to continue the baths, &c., 
as a preventive. 

419. I consider this state foreshadowed a weak- 
ness of the prostatic sphincter, which would, under 
favourable circumstances, have eventually developed 
itself into disease, but which, with care, could be 
staved off. I have had many cases of this descrip- 
tion, particularly amongst children bom in India. 

420. The following may be considered to be a step 
farther in the affection, namely, where in early youth 
the warning of the weakness of the prostate has been 
overlooked, and the irritability has been transmitted 
backwards to the vesiculffi seminales, which, by con- 
traction, have responded to the slightest irritation ; 
of course the nervous centres of the cord must be 
the mode of transmission of the irritation, and may 
be probably, la many cases, the primary cause of the 
affection; but in the instance under consideratioa the 
prostate and neighbouring organs were in fault. 



Case. 

421. A young gentleman, aged seventeen, consulted 

me on account of an irritability of the genital organs, 

connected with an hypochondriacal form of indiges- 

p 2 
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tion. He stated that the irritation of walking, and 
the rubbing of the trousers against the penis, was 
sufficient to cause an emission- — -that he also bad one 
nearly every night, and he found it weakened h i m 
very much; he dreaded to go to sleep, lest they 
should come on ; he complained of a peculiar pain in 
bis head, as if tbe top was opening and going up a 
considerable height, and then coming down again. 
He was very apprehensive about bis condition, and was 
continually dosing himself with one thing or another. 
422. His mother, upon inquiiy, told me that she 
was very uneasy about bim ; that he was so altered, 
and so weak and exhausted after his return from 
college every day, that he would throw himself into 
a chair quite knocked up. His appetite was good. 
As a child, be bad been accustomed to wet the bed 
nightly, and it could not be arrested. At one time, 
for a short period, he hesitated in his speech, but this 
did not last long. I recommended cold sponging 
baths night and morning; to lie on a mattress, to 
leave off stimulating diet, wine, and smoking ; to take 
more exercise, and to take every night a teaapoonful 
of spirits of camphor, and daily a mixture of tbe 
sulphate of magnesia, the disulphate of quinine, and i 
sulphuric acid. Under this treatment he improved ] 
for some time, but on leaving it off tbe nocturnal I 
emissions again returned. 

423. His father told me, that when a youth he ' 
himself had been accustomed to much the same | 
symptoms, and that he had had a bougie passed, i 
which very much relieved him. I thought that a J 
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slight cauterization of the proHtatic urethra would be 
needed. It was consequently done, and I believe 
■with complete success, as I have heard no further 
complaints. This case is not at all an uncommon 
one. The hereditary tendency is transmitted to the 
son, and upon puberty and sexual excitement the 
already weakened prostate yields to tlie stimulus, and 
allows the secretion to be poured out at the slight 
irritation of the skin by the clothes, or by the over- 
excited imagination at night. 

424, If the affection had consisted merely in an 
over- irritability of the nervous centres, it would have 
yielded to the treatment I had at first adopted; but 
persisting, after benefit had been derived from it, upon 
the cessation of the medicines, &c., together with the 
knowledge that the father had himself suffered in the 
same manner, convinced me that the fault lay in the 
prostate itself, and that, by cauterizing, a change 
would be set up in the organ, which, with judicious 
treatment, would prevent the further continuance and 
increase of the disease. The age being only seventeen, 
and the irritability having lasted but a short time, 
and being taken cogniziuice of almost immediately, it 
is reasonable to suppose that, with care, a relapse 
might not be expected, but if it did, that a repetition 
of the treatment would arrest it. 

425. The third case is the one I have already men- 
tioned at the commencement of this division, and is 
an exceedingly interesting one, as the contrast between 
hia condition before and after treatment was most 
marked. 
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Beyond this age, the body, although weakened to 
the highest defrree, does not call for our chief care; it 
is now the brain that suffers, and it is generally for 
some tendency to insanity or &tuity for which we are 
consulted. The following case, I trust, is un- 
common : — 

Case. 

426. A gentleman, thirty years of age, on a visit 
of a few days to London, consulted me for peculiar 
nervous headaches, which deprived him for the time 
of sight and the power of speech, accompanied with a 
painful sensation, as if the head was much enlarged ; 
he was completely paralysed Lii his lower extremities, 
and had been so since his youth, so that they were 
stunted; he rode much on horseback, and hunted, 
being attached to his horse by straps; he was wealthy, 
and of good famUy. The headaches did not last long, 
but they frightened him, and made him very nervous. 

427. He told me he was an habitual masturbator; 
that he knew this was the cause of his troubles ; but 
he could not, and would not leave it off, and it was 
no use advising him ; he only wanted something to 
relieve his head. Wliat could be done mth a man 
like this? I saw him three or four times before he 
left London, but have not heard of him since. When 
tliia habit is carried into middle life, as in this case, it 
is most difficult to break, for the mind is so warped 
from all the finer feelings, that it is almost impossible 
to iirgue with such an individual, and the passion for 
the opposite sex has entirely died out : to re-awaken it 
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ia our only chance. But it requires firmness on the 
part of the medical adviser, as there is a repugnance 
and shyness felt towards women, which the patient in 
vain endeavours to overcome. They have doubts of 
their own ability to consummate, and therefore feel 
great diffidence in the attempt. Judicious advice and 
great firmness may at length triumph. 

Case. 

428. A solicitor, about forty, always accustomed to 
a slight hesitation of speech, had lately become much 
worse ; his friends observed great absence in his busi- 
ness, and communications with them; and the hesita- 
tion became so great, that he could hardly speak. 
One day, on going upstairs, he became giddy, and 
temporarily lost his sight, with extreme headache. 
From this he recovered, when, a short time after, he 
consulted me for a gleet. On examination, I found 
that it consisted almost entirely of mucus and epi- 
thelium, a very few spermatozoa occasionally passing ; 
but he was in an extreme state of prostration bodily, 
and his mind was almost entirely gone. 

429. His affairs were very involved, and he could 
give no clue to their re-adjustment. Upon inquiry, it 
was discovered that he was living with a female, and 
was giving himself up to excess of venery. His 
stamina was not sufficient to stand against so great a 
drain, and weakness of the urethra was the result. 
This soon gave way to proper treatment, but his 
brain was in such a state, that removal from business 
and town was deemed necessary to complete a cure. 
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430. In this case hesitation in the speech, as I have 
noticed in many cases, was one of the first of the 
nervous symptoms induced by the great drain of 
semen from the system. 

Although not arising from disease, but from the 
loss of seminal fluid, the brain yields beneath the 
continual depressing influence of the withdrawal of so 
much nerve force from it, as, on account of his pro- 
fession, he was obliged to employ it continually, 
whereas, if he had completely rested the brain, he 
might have been able to have borne up against the 
waste for a much longer time: it was the double 
labour which overcame him. 

431. Those with an hereditary taint suiFer much 
earlier, than those in which the affection has been 
induced ; the weakness of the prostate, long before 
puberty, manifests itself in the frequent desire to pass 
water, the inability to retain it, and, in fact, in a 
peculiar diathesis both of the body and mind, which 
cannot be described, but can be perceived in numerous 
peculiarities, which strike the observer as a whole, 
without leavuig evidence enough to particularize. 

432. Although an individual may be modelled with 
an atonic condition of the prostate, he may be so 
situated by external circumstances as never to be 
made aware of it ; so that there are exciting causes, 
which, by attacking the weakened part, cause it readily 
to yield, which upon a man without such tendency, 
would have no effect. 

433. Some of these exciting causes are, phymosia, 
ascarides, fissure of the anus, hasmorrhoids, gonor- 
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rhoea, gleet, venereal excesses, or even ungratified 
excitement, abuse of alcoholic drinks, irritable affec- 
tions of the skin, and sedentary employment. 

434. The Induced cases generally are found in 
middle-aged men, or those who, by extreme measures, 
have brought themselves into this condition by every 
conceivable excess; and it is the conjunction of 
several of the exciting causes acting upon the same 
centre for a considerable time which produces the 
disease. The influence of a hot climate upon a 
European constitution is one very fertile inducement 
of prostatic paralysis, for here many of the exciting 
causes are conjoined. 

435. Heat, torjiid liver, haemorrhoids, luxurious 
living, little exercise, venereal excess, and much drink, 
frequently alcoholic, serve to concentrate upon the 
prostate various abnormal influences, which, together, 
produce degeneration and partial paralysis of that 
organ. Many an old Indian could indorse what I 
have said, if appealed to. The children of these men 
bear stamped upon their image the flaw in the die from 
which they are impressed, 

436. Under the head of Pathology, I have shown 
the amount of injury which is frequently found in the 
part itself, and this is of a kind which no general form 
of treatment, however judicious it may be, wiU relieve. 
Although for a time the symptoms may be allayed, 
yet upon any loss of strength, or in case of over- 
excitement of the part, the disease will return, fre- 
quently with greater violence. 

437. The local treatment ia regulated by the state 
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of the part ; where the prostate is not enlarged, and 
where the disease arises simply from an atonic con- 
dition of the mouths of the ejaculatory ducts, a slight 
cauterization, repeated once or twice, will be sufficient, 
together with general treatment, to affijrd relief. 
Cauterization is effected by passing an instrument, 
devised for the purpose, down to the parts, and there 
forcing out an ointment composed of nitrate of silver 
and lard, or chloride of zinc may he used. The choice 
of the caustic requires some Uttle judgment, as the 
nitrate may act admirably ia one case, and not be so 
successful in another. 

438. Where the mouths of the ejaculatory ducts are 
so affected as to require the cautery as recommended 
by Lallemand, much care is necessary; and it should 
never be used, except the patient is under your im- 
mediate care, or can he watched afterwards by some 
medical man, as an irritation is set up which takes 
many days and careful treatment to allay ; although, 
if watched, there is no danger, stUl the patient must 
make up his mind to rest entirely for a week, to take 
hot baths upon irritation arising, Dover's powder, 
hyoscyamug, or conium at night, and abstain from 
stimulating food and drinks, and drink harley-water, 
or some other mucilaginous fluid. 

439. Where the prostate is much enlarged, our 
object must be, first to bring this down to its 
natural size, otherwise the cure will never be a per- 
manent one. The mode of doing this ia to apply an 
ointment to it, composed of the chloride of zinc, iodide 
of potassium, and lard ; this should be applied three 
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times a-week — it gives no pain, and doea not prevent 
the patient taking moderate exercise. 

440. At the same time, I am accustomed to use the 
same ointment applied to the back of the prostate, 
through the rectum, on the alternate nights, as I find 
that it assists the cure very materially. I am enabled 
to do this with the aid of an instrument which I in- 
vented for the purpose, and which somewhat resembles 
a speculum slightly bent, through which is passed a 
curved whalebone and sponge, by which the ointment 
is applied. The treatment must be continued until 

■ the prostate is so much smaller as to allow the apph- 
cation of the nitrate of silver to the mouths of the 
ejaculatory ducts, as I find that the nitrate has a 
tonic, as well as a caustic, efiect, and is better adapted 
to the latter operation. 

441. Another local form of treatment, and of great 
use in allaying irritable conditions of the bladder, 
vesiculse eeminales, and even of the testicles, is the 
introduction into the rectum of ointments containing 
opium and the compound gaU ointment; they have 
a very admirable effect in many cases of chronic irri- 
tation, and should not be lost sight of in the treatment 
of these iiffections. The local applications of heat and 
cold are of great utility, the former to allay irritation, 
the latter as a general tonic to tlie parts. I generally 
recommend the use of cold sponging to the testicles and 
groins before retiring to rest, in all cases of weakness 
of the parts, where there is no irritation set up by 
the remedies. 

442. I may mention electro-magnetism as a form 
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of local treatment, to stimulate the functions of parts 
which have become torpid. I apply one of the wires, 
■with a broad metallic termination to the lower part 
of the spine, and the other, sometimes to the testicles, 
at others to the groins; or again, by a metallic sound 
covered with gutta percha, all but an inch at the 
end, to the ejaculatory ducts, prostate, and vesiculffi 
semiiiales. I find that this has a powerful effect in 
awakening the exhausted powers of the generative 
organs. Great care must be taken in not making use 
of too powerful an induced current — the amount is 
easily regulated. 

443. The general treatment of this affection may 
bo divided into three heads ; — to increase the tone of 
the system, to improve the quality of the urine, and 
to allay nervous irritability. It is true, by doing one 
we naturally must, to a certain degree, do the other ; 
still I prefer dealing with each separately. 

444. The finest tonic in this disease is the shower- 
bath; it acts — not immediately, it is true, but after 
some time — in the most admirable manner, improving 
the tone of the muscles, giving general vigour, allay- 
ing neiTous irritability, arousing fresh hopes, and 
assisting very materially in the cure. The bath should 
be taken the firat thing every morning, on rising from 
bed. Cold sponging at night may be combined with 
its use, and the patient should always lie upon a 
mattress, and sleep upon his side, so as to avoid 
heating the loins. 

445. The next most important point is, the proper 
regulation of the bowels. The patient is almost in- 
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variably costive, and to obviate this much trouble 13 
frequently experienced in the early treatment of a 
case. To suit moat patients, there is nothing like 
the sulphate of magnesia, in regulated doses, every 
morning upon waking — from two drachms to an 
ounce and a half being sometimes required ; as the 
patient improves, the bowels become much more ma- 
nageable, especially when he is enabled to take regular 
exercise. Rhubarb is a safe and useful aperient. 
Articles of diet, such as oatmeal porridge, jams, 
treacle, prunes, &:C., should be made use of. 

4i6. Amongst tonic medicines, the tincture of the 
sesquichloride of iron takes the first place, as it has a 
specific effect upon the genito-urinary tract appa- 
rently, arresting secretion and increasing the tone 
of the parts. 

Sulphuric acid has somewhat the same effect, and 
may be given where the iron is found not to agree. 
There are other tonics which may be used, but do not 
require mention here, as they are in no way specific. 

447. The urine is generally abnormal, and should 
be always carefully examined, as much useful infor- 
mation in reference to the general treatment may be 
derived from its perusal. I have already mentioned 
the treatment for some of the affections accompanied 
by change in the condition of the urine, and we can 
be guided frequently to useful results by adapting 
our remedies to the indications pointed out by its 
appearance. 

448. But besides a change in the urine, irritation 
of the bladder frequently accompanies disease of the 
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prostate. The urine is loaded with mucus, and fre- 
quent desire to pass it distresses the patient. Four or 
five grains of the compound ipecacuanah powder in 
infusion of buchu, every four or five hours, acts most 
admirably. Buchu is a drug which should always be 
associated with irritation of the genito-urinary pas- 
sages; it is diuretic, diaphoretic, a stimulant and 
tonic combined, and should be given as the fresh 
infusion. 

449. Nervous irritability is one of the symptoms 
accompanying this diathesis. For that there is a dia- 
thesis I have no doubt, and the cases which I have 
seen — some of which I have mentioned — ^will, I think, 
prove it. To allay this must be our endeavour. The 
mind is in that state ready to receive any impression 
— particularly any depressing influence; there is a 
morbid desire towards melancholy subjects in the 
conversation, a fear of exposure, a consciousness of 
inferiority, and a dread of its being known. 

450. By holding out hopes of recovery, by speak- 
ing of the future, and by leading the mind from 
brooding on the present, a healthier tone is given to 
the mind, which, reacting on the body, assists the 
cure ; at the same time, by our remedies the disease 
is mitigated, which reacts upon the brain, so that a 
universal improvement results. There are medicines 
which assist to calm the irritability of the nervous 
system, and which are sometimes called for. Valerian 
is one of these. There are many forms for its adminis- 
tration: the ammoniated tincture in the infusion is 
one of the best : it may be given two or three times 
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a-day ; it acts by stimulating the cerebro-spinal sys- 
tem, at the same time allaying the morbid irritability. 

451. Small doses of opium, or morphia, -with chloric 
ether suspended in mucilage, calm the over-excited 
nervous system most effectually, and, given for some 
considerable time, act as a tonic. I have continued 
this form for three months continuously with decided 
benefit, 

452. In all cases of depression that have lasted long, 
and which have been Induced by causes acting slowly 
and by degrees, the cure is also a work of time ; it is 
impossible by any means to effect a sudden change. 
If there were any drug so powerful as to impart life 
to the dying, and this could be given, yet the nervous 
system, the muscular system — in fact, every part of 
the body — is in so weakened a condition, that they 
could not reply to the stimulus ; and it is only by slow 
progression that new vigour can be imparted to these 
systems, by improving their nutrition ; then the sti- 
mulus will produce the desired effect. 

453. I trust that I have said enough to awaken an 
interest in a class of cases which I fear have been 
tabooed both by the profession and by the pubhc, and 
have been hitherto condemned to Death, to Asylums, 
or to Quacks. 
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454. Romberg, in his first volume on Diseases of 
the Nervous System, Sydenham edition, thus describes 
this affection : — 

"In order to pronounce individual sounds or syl- 
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lables, it is necessary that the muscular apparatus of 1 
the larynx, and of its tubular prolongation t« the 
buccal opening, should co-operate. In a man who had 
a deep wound in the neck. Bell observed, that when- ] 
ever he made an attempt to speak, which he could j 
only do in a whisper, the glottis moved harmoniously j 
with the hps. 

■455. "In a patient who had lost the bones of the 
upper part of his face, the velum palati was exhibited 
in a constant state of action while he was talking; 
when he uttered explosive consonants it rose, and 
drew back forcibly when the lips separated, or the 
tongue was removed from the palate or the teeth. 

456. " Derangements of sonorous speech arise from 
an abnormal motor impulse, and from disturbances of 
the co-ordination of the numerous nervous functions 
of the vagus, the hypoglossus, and faciaUs. An inter- 
ruption of the voice in pronouncing single sounds or 
syllables is termed stuttering. It generally occurs 
when a consonant is combined with a vowel at the 
commencement or in the middle of a word; some- 
times, when an attempt is made to pronounce a single 
letter, the preceding sound or syllable is repeated in 
explosive sounds {b, t?, g, k), until the impediment 
has yielded. This is not done where the sound is J 
continuous (/, s, r). 

457. " Sometimes the column of air is violently! 
forced through the rima glottidis without producing I 
a sound. Other spasmodic phenomena in the range ^ 
of the respiratory, irritative, and articulating move- 
ments associate themselves with temporary aphonia. 
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Expiration is more or lesa impeded, the inspiratory 
muscles of the neck and tlioras are much agitated, 
the facial muscles are distorted, the eyelids open and 
close forcibly, the alse nasi play, the lipa jerk up and 
down, and the tongue is forced in spasmodic snatches 
a^inst the upper or lower row of teeth, 

458. " The clonic spasm sometimes passes into one 
of a tonic character; the voice is silenced, the mouth 
closes firmly, the tongue softens, the face becomes 
crimson, and the veins are swollen ; the patient is in 
a state approitching to suffocation until the spasm is 
relaxed and the sounds are again given forth. The 
convulsive obstacle only occurs in sonorous speech; 
there is no difficulty in articulating if the individual 
confines himself to a whisper. 

459. "The male sex has by far the greater predis- 
position to stuttering. Colombat asserts that one 
person in 2500 stutters, but only one woman in 
20,000 is affected. Childhood and youth peculiarly 
predispose to it. It is rare before the fourth year; it 
increases from the seventh to the fifteenth ; so that 
one-seventh of the whole number belongs to this 
period of life. Old age carries with it a spontaneous 
cure of stuttering. It is frequent to meet with here- 
ditary disposition : two-fifths of the cases mentioned 
by Colombat asserted that it was a family failing. 

460. " Intestinal irritation, the development of pu- 
berty, exhausting — especially spermatic— discharges, 
mental emotions and irritation, have been observed 
to cause the complaint. The atmosphere exerts an 
occasional influence on stutterers. Many persons have 

Q 
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a presentiment of atmospheric changes in the greater 
difficulty of articulating; dryness of the air favours 
its occurrence. Nothing is more apt to increase it 
than embarrassment, timidity, expectation; while it 
is diminished, or ceases, as soon as the individual 
affected is left alone, or in the dark, or puts on a 
mask. There is an undeniable reflex action upon the 
mind, for stutterers arc irritable and shy." 

461. Volkmann has proved that when the vagus 
has been separated on both sides of the neck, the 
chordaj vocales instantly closed ; but it is not alone 
upon the vagus, or any one nerve, that stammering 
depends, although one nerve may be affected more 
than another, but usually the whole respiratory 
system of nerves are more or less in fault. 

462. I consider stammering to depend upon a want 
of combination in the action of the nerves supplying 
muscles of respiration, those influencing the vocal 
cords, and the nerves supplying the pharynx, tongue, 
and the various muscles called into play in forming 
the syllables in the cheeks and lips. If different 
stammerers be watched, each will be observed to 
have liis own peculiiU" difficulty. Some cannot pro- 
nounce certain letters without an immense effort; 
they can see such a letter in a sentence which they 
are speaking before coming to it, and the knowledge of 
the difficulty will throw them out; and in seeking for 
some other word to replace the one found difficult to 
pronounce, they become so discomposed and nervous 
that control over the voice is completely lost; a 
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spasm 13 the result, and the patient is not relieved 
until fresh inspiration is made. 

463. I have seen a stammerer with his lips pushed 
out ready to pronounce the letter B, get nearly black 
in the face in a vain endeavour to unclose the lips; 
and until the idea is given up altogether, and a fresh 
inspiration taken, no sound is emitted. He stated to 
me that his tongue clave to the roof of his mouth, 
and his lips clung together, without any possibility 
of unclosing them, until the effort was relinquished. 

464. The continued desire merely keeps up the 
state of spasm. It is very difficult to discover which 
of the muscles, and nerves supplying them, are prin- 
cipally affected ; and it is useful to do so, on account 
of the exercises to be giVen in producing a cure. 

Stammering may be produced excentrically by 
some irritation affecting the peripheral system of 
nerves, reflected from the centres, improperly com- 
bined to produce the desired effects. 

465. Most stammerers read much better thaii tliey 
can speak. The reason of this is, that the powers of the 
mind are not called upon to make a choice of words ; 
there is a perfect flow of words ; so that the attention 
is not called off from the proper combination of 
inspiration with vocalization, which is the great 
difficulty to be surmounted, and the chief cause of 
nervousness. The finding appropriate expressions 
and words to make use of is removed. In public 
speaking, there is always more or less hesitation, and 
from this cause; much more, then, does this affect 
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the stammerer, who is of a nervous and shy disposi- 
tion generally. 

466. From my observation of stammerers, nervous- 
ness calls forth the impediment more than any other' 
cause. A gentleman, who, in a room by himself, 
has been reading pages, without once hesitating, or 
feeling any inability to continue for an milimited 
time, on the entrance of a stranger will stammer 
immediately. This is caused by the imagination, by a 
t.rain of ideas, by a want of confidence, which brings 
back to the mmd the knowledge of the impediment; 
and being conscious of the inability occasionally to 
articulate, that state of mind is induced ; and a 
nervous trembling seizes upon the frame, short inspi- 
rations are taken, and articulation is arrested. 

467. If the mind is calmed, and the person ad- 
dressed 80 as to remove his attention from his 
impediment, and without excitement allowed gra- 
dually to enter into conversation, as he becomes used 
to you, and the strangeness wears off, and if the 
confidence of the patient be obtained, he will gra- 
dually be able to speak more easily to you than to 
another person. 

468. I shall not enter into the method of treatment 
by conversational and reading exercises, as they are 
tolerably well understood by the profession; the 
regular filling the lungs with air before the com- 
mencement of a sentence; the choice of wordsj 
avoiding those containing the letters in which the 
impcdhuent consists; never speaking in a hurry, but 
taking due time, so as to calm the mind and give 
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confidence; never to burst at a sentence, so as to 
carry it through, as it were, with one effort, which 
effort requires so much consumption of nervous 
energy as to remove the possibility of making many 
such without being followed by extreme prostration. 

469. I have known a stammerer, after having 
made extraordinary efforts to carry on a conversation 
with a stranger without being discovered, become 
perfectly exhausted. It is this waste of nervous 
energy required to hold a conversation, which, re- 
acting detrimentally upon every other portion of the 
nervous system, generally undermines the constitu- 
tion, giving rise to disease ; or, more commonly, adds 
fuel to the fire already burning up the life of the 
stammerer. 

470. A man who is unable to speak without an 
effort, or without calling up a sneer or a laugh in the 
person he addresses, is loth to place himself in such a 
situation: he therefore shuns society; he is lonely, 
and a misanthrope ; morbid ideas arise in his brain, 
and melancholy saps the springs of life. He seeks no 
partner in life, for fear (a mistaken one) of exciting 
ridicule; and thus, deprived of the purer joys, he, as 
it were, shuts himself out from his own class, and 
seeks companionship in a lower and inferior grade. 

471. This fear is too often the case in many a one 
who considers himself, from one cause or another, 
unworthy to associate with his equals of the opposite 
sex. This consciousness of inferiority or unworthi- 
nesa, expressed towards those of his own class, 
amongst whom he would be entitled to seek for a 
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wife, is, I know, one of the most constant accompani- 
ments of the affection ; and, until aome amelioration 
takes place, no arguments are of any avail. At the 
same time, it ia remarkable with what elasticity the 
spirits, which had been formerly bound down by the 
leaden weight of the disease, spring up when benefit 
arises from treatment, and hopes are given of an 
ultimate cure. 

472. Careless, with no desire of advancement, with 
no aspirations, desirous only to pass through life with 

, the least possible amount of annoyance on account of 
his defect, and without a hope for the future, is the 
state of the young man afflicted with this painful 
disorder ; for not only doea the body suffer, but — what 
ia far more important — the mind is secondarily affected, 
and eventually gets into that morbid irritable state, 
as almost to amount to insanity. 

473. I have heard it stated that stammerers never 
attain old age. This is not exactly correct. It is true, 
very few middle-aged men stammer; the reason for 
which is, that a man is either cured or dies before 
arriving at middle age. 

474. Stammering is generaUy found in children, 
and, in the majority of cases, ia accompanied by in- 
continence of urine. It is, in nine cases out of ten, 
an hereditary failing. This is difficult to ascertain, I 
grant, but it will be found correct. In the youth, 
stammering is, in most cases, found to accompany 
voluntary or involuntary seminal emissions ; and the 
same in young men. I do not think this is generally 
known; but, having had several cases of stammering' 
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under my immediate charge, in which I had discovered 
the cause of the affection — consequently its cure — I 
have been enabled to institute inquiries amongst a 
large number of youths and young men thus affected, 
and I find that my assertion is borne out by facts. 

475. In the child, the neck of the bladder is in an 
irritable condition ; there is a want of tonicity about 
the sphincter vesicie and prostate ; and this is not to 
be referred entirely to the nerves supplying the part 
and the spinal centres, but to the muscles and mucous 
membrane themselves, and arises from an error in the 
formative power conferred upon the embryo at im- 
pregnation by the parent. This either grows with the 
growth, dependent upon circumstances, upon the diet, 
upon the clothing, upon sleeping, upon luxuries, upon 
hardships, upon education, upon reading, upon ten- 
dencies, upon ideas created in the brain from external 
objects, upon ideas occurring in the brain induced by 
the condition of the parts, upon the spinal cord, — or 
upon a thousand occurrences and accidents which it is 
impossible to mention, or even to know. 

476. It may, on the other hand, be eradicated 
through the opposite causes taking place. Many 
believe (and the evidence is satisfactory) that the 
cerebellum exerts a powerful influence upon the 
sexual desires, and that it is the principal great nerve 
centre called into action during coition. That it is 
the seat of the combination of the immense number of 
nerves governing the muscular contractions required 
to consummate the act, there is now little doubt ; but, 
further than this, it is believed it exerts some specific 
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influence upon the aesual sense. This may not be the 
case ; yet, on account of the cerebellum being always 
called upon so powerfully to aid the act, it may have 
an inherent or induced sense in connexion with it. 
The lower part of the spinal cord is the first centre 
referred to by the organs of generation ; the cerebellum 
is the second, and the cerebrum the third. 

477. I have endeavoured to show that stammering 
depends upon a want of combination of tlie muscles 
called into play to produce vocalization and articula- 
tion, and that this error of combination depends upon 
some inherent defect in the cerebellum. 

478. That it must depend upon an inherent vital 
error, is proved by the affection showing itself before 
any secretion of semen has appeared — consequently 
cannot arise from any drain upon the system, except 
so far as the continued exhaustion of the nervous fluid 
by the frequent calls upon the centres, induced by 
masturbation. It is probable, however, that this 
habit would not give rise to stammering, except from 
there being already a predisposition to the affection. 
There is not, however, the slightest doubt that it 
excites it; and as long as the habit is carried on to 
excess, there is but little chance of effecting a cure. 

479. The first thing to be done in treating stam- 
mering is, to discover if this habit is habitual, and if 
80, to stop it immediately, either by advice, which is 
generally sufficient (it being practised entirely through 
ignorance of its being detrimental to health, and ac- 
quired at school, or induced by the irresistible desires 
of nature), or by blistering the penis, or rubbing in 
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tartar emetic ointment, or any other means wHich will 
put a stop to it. 

480. Secondly. By increasing the stamina of the 
patient by a judicious diet, good and regular exercise, 
mental labour, such as mathematics, natural phi- 
losophy, chemistry, &c. — some study that -will lead 
the mind from man to matter. The cold bath night 
and morning, a hard bed, a sufficient quantity of sleep, 
but rising early, and immediately on waking. 

481. The medicines must be such as are suited 
to each particular case; purgatives, when required; 
tonics ; the tincture of the sesquichloride of iron and 
sulphuric acid are, I believe, to a certain extent, spe- 
cifics : quinine : strychnia is occasionally, where the 
spinal centres appear to require stimulating, of the 
greatest value, and may be given with confidence, and 
continued for some time ; the dose should be small, 
frequently repeated. 

482. Zinc I have found of great utility, and it 
may be combined with iron advantageously. Arsenic, 
where thei-e is much irritability of the muscular 
system, from irregular action and want of tonicity in 
the cord, may be relied upon, and will frequently effect 
a cure where aJl else has failed. In chorea, and the 
like aflfections, arsenic is, in general, the very best 
mineral tonic that can be used. Combinations of 
these should be made. 

483. Where there is actual disease of the parts 
about the prostate, the treatment should be such as 
is laid down in a former chapter. 

Thirdly. The mode of educating the muscles made 
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use of in vocalization and articulation, so that the^fl 
shall combine to produce normal speech. 

It is singular how rapidly the patient will find his 
difficulties fall away before the general tonic treat- I 
ment, and the arrest of masturbation, if p 

484. But, to increase the rapidity of cure, a few ] 
rules to facilitate articulation may be given, 

1st. Always speak slowly, and be prepared with the j 
ideas which you are about to put into words before I 
commencing. 

2nd. Endeavour as much as possible to avoid words 
containing the letters or syllables in which the impe- 
diment consists. ' 

3rd. Always fill the lungs with air before com- . 
mencing the sentence ; and when the use of a word 
containing the letter or syllable is found unavoidable, 
again fill the lungs with air. 

4th. Never attempt to articulate the letter or , 
syllable when the lungs are nearly empty. Take a 
fresh inspiration. 

485. Practise the above four rules by reading aloud 
in a room alone, until no difiicidty is found. Also, 
learn by heart a speech from some poet or orator, 
and practise the delivery of it, with the aid of the 
rules. After reading alone, read aloud before one or 
more persons, so as to overcome timidity. When 
tolerably perfect in these exercises, commence con- 
versation with relations and friends — never (if pos- 
sible) with a stranger — always practising the rules ; 
and never, when once having commenced their use, 
speak in the old way. 
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486. If the rules are found irksome or difficult to 
use, rather be silent, as the return to the impediment 
voluntarily, and without an effort to counteract it, 
acts not only detrunentally upon the process of cure, 
but reacts upon the mind, removing confidence, and 
tending to hopelessness. Never join in a desultory 
conversation where several persona are speaking, as 
the ideas are liable to become confused, and the 
speech generally sympathizes. 

487. Follow out one train of ideas ; and when com- 
mencing a fresh subject, collect the ideas, and con- 
centrate them upon it. Endeavour as much as possible 
ui conversation to avoid thinking of anything else ; 
and also keep the senses from rambling. The con- 
centration of the faculties to one point, will of itself 
give confidence, by removing the ever-present con- 
sciousness of the impediment. It is the latent idea 
of the possibility, if not the probability, of a break 
down, which in so many cases leads to the catas- 
trophe. 

488. When master of the rules, converse with 
strangers. A chat with a person, without betraying 
the impediment, will be of the greatest possible ad- 
vantage, and raise the spirits and hopes of the patient 
in a remarkable degree. When the cure is advancing 
favourably, the patient will notice that some days he 
can speat better than others; and even on rising in 
the morning he will be aware of this before even 
speaking a word : this is dependent upon the state of 
the health, and may be obviated by correct hygienic 
and medicinal treatment. 
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489. It is impossible to give the particular mleB 
required for each separate form of impediment, as 
they are as numerous as the letters of the alphabet 
and their combinations ; but the four general rules are 
applicable to all, and may with practice be used in every 
case ; and it will be surprising to the patient, with how 
much greater ease he can speak, and how rapidly he 
improves, when he has once mastered them. It is, 
with the young, necessary to be continually imprei 
ing the value of, as well as even the rules themselves 
and their application, upon them. As a little trouble 
and attention is required in carrying them out, they 
are too often looked upon as a task to be avoided 
when possible. 

490. In conclusion, I may say that, if the here- 
ditary tendency be clearly made out, and the exciting 
cause of the irritation be correctly diagnosed, there is 
no case of stammering, however painful, which may 
not be cured. The instance I have mentioned in a 
former chapter was one of the most distressing I 
ever saw, and, after having resisted many attempts, 
yielded rapidly to treatment, the exciting cause 
having been discovered. 

491. There is one method of treatment which I 
have used mth success in two cases ; namely, electro- 
magnetism. A young man who had been unsuccess- 
fully treated by a surgeon who professes to cure 
stammering, came to reside in my house for a short 
time, to endeavour, if possible, to speak well enough,; 
to pass an examination for a public appointment. As 
there was not sufficient time to devote to the regular 
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method of cure, I applied electro-magnetism to the 
spine and muscles about the tongue, throat, and 
thorax. 

492. His impediment consisted in an inability to 
open the lips, and remove the tongue from the roof 
of the mouth, where it became fixed for a time. He 
stated that, after the application of the electricity, his 
tongue and lips appeared loosened, and he was enabled 
to speak with perfect fluency for a time, varying from 
one to two hours, when the old stiffness gradually 
returned. This gentleman is now in India, having 
been present at the attack on Bushire. 

493. If command can be obtained over any one 
muscle, or set of muscles, it is a great help towards 
the cure : thus, for instance, it is very common with 
stammerers for the tongue to rise to the roof of the 
mouth, and there remain fixed. If the patient is able, 
voluntarily, to overcome this by repeating all he has 
to say with the tongue fixed against the lower teeth, 
one great step in advance is obtained ; and although 
it is not a very elegant mode of speaking, it is still a 
very effectual one, and in some of the slighter cases is 
alone sufficient to obviate the impediment. 

494. No stammerer need despair. If not a cure, 
such an alleviation may be produced by correct treat- 
ment as to afford him every opportunity of passing 
through life with comfort and satisfaction to himself. 
It is true, that a relapse may now and then take place, 
through carelessness or want of tone, either of body 
or mind; but they always yield to treatment, and 
each time generally with greater rapidity than the 



former one, especially when full confidence is esta- 
blished between the patient and his adviser. 



495. HYSTERIA 

Is essentially an affection of the nervous system, and 
pre-eminently of the sympathetic. It is the mimic ■ 
of disease, and, if understood, the prognosis is always 
favourable. It is generally an affection of debility, 
requiring stimulating or tonic treatment. It is more 
common in women than in men, and in the latter ia 
generally termed hypochondriasis ; it is, however, the 
same affection, modified by the difference of confor- 
mation of the sexes. 

496. Hysteria is frequently the result of excite- ■ 
ment of the generative organs, and in many cases is 
caused by the desires of nature remaining ungratified; 
this, perhaps, is one reason why it is more common 
among women than men. It ia not my province, in 
the plan I have laid down for myself, to enter upon 
the common hysterical fit, or the usual and well- 
understood symptoms of hysteria, so admirably and 
graphically described in Dr. Watson's Piinciples and 
Practice of Physic, but upon the more obscure forms, 
which simulate, and occasionally degenerate into, 
organic disease. 

497. The hysterical may be primarily divided into 
two great classes — the languid and the excitable. 

The languid class is generally found amongst 
young girls about twelve or fourteen years of age, 
who are weighed down with an oppressive feeling 



which tlicy cannot control; they dislike arising in 
the morning, preferring dozing in bed; they are a 
long time dressing ; they dawdle over this and over 
that; they have no desire for breakfast — are dainty. 
If called upon to exert themselves, either mentally or 
bodily, it gives them a headache — an oppression at 
the top of the head ; they cannot eat meat, but prefer 
puddings and bread-and-butter, sweets, and other 
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498. They complain of pain in the hypochondria, 
sometimes one side, sometimes the other ; suffer from 
wind. They have a languid appearance, but are 
stout and flabby ; complexion ever varying in its tints, 
sometimes pale, at others yellow, or green, or dark 
under the eyes; the conjunctivae are bloodless and 
yellow; the tongue, when protruded, is large, flabby, 
pale, and indented by the teeth, frequently with a 
whitish fur at the back, especially in the morning ; 
rest does not seem to benefit them, rather the reverse ; 
the pulse is languid and irregular. 

499. They have many complaints, Protean in their 
shape, taking many forms, and if listened to will 
increase in quantity and extent; they like being 
condoled with, and feel grateful for sympathy, which, 
however, is misapplied, and invariably increases the 
disorder. It would be an endless task to describe 
the various troubles, pains and aches, of which they 
will complain ; sufficient to say, that there is not an 
organ, a bone, a joint, a tissue, or a nerve, that may 
not be complained of as painful or diseased ; and the 
symptoms described so accurately, and the by-play 
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60 well done, as to deceive the most wary at rim) 
In these cases there is always a tendency to the 
paralysis of parts ; a joint is so painful that it cannot 
be moved, necessitating rest ; there is an inability ttt] 
move a limb, the patient cannot walk, one arm iaf\ 
paralysed, &c. 

500. Upon inquiry, the bowels will be found slug- 
gish ; there is a frequent desire to pass water, which 
is pale and copious, soon becoming ammoniacal, and 
frequently even passed neutral or alkaline. Any bad 
news, or trouble, or sudden fright, will send these 
patients off into a series of true hysterical fits, — 
laughing, crying, sobbing, yawning, hiccoughing, — 
with the globus hystericus, and complaints of choking ; 
but never loss of consciousness, or actual convulsions. 
After the more aijtive form of fit, they may lie for 
hours in a semi-syncope, breathing slowly, heart 
faintly acting, probably experiencing a delicious 
reverie, from which they are loth to be disturbed. 

501. Early rising, the cold bath, regular exercise, 
walking, riding on horseback, and calisthenics, a 
judiciously-chosen meat diet, with proper clothing, 
are hygienic methods of treatment which should 
never be forgotten. A happy home, or a good school, 
with the faculties of the mind turned to useful and 
amusing instruction, never overburdening them, are 
found to have more effect upon this form of hysteria 
than almost anything. 

602. The mind should always be amused and 
instructed, never allowed to feed upon itself, for in 
that case it will always foster those ideas which are 
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, by the ailing organs of the body, and, by 
action and reaction, increase the original disease to 
its highest pitch. The ailing organ may now be 
soothed or stimulated, according to the manner of its 
affection; the accompanying symptoms — the indiges- 
tion, the chlorosis, the torpor of viscera, the head- 
ache, the cough, or the flatulence — may be attended 
to; never, however, losing sight of the fons et origo 
mali. 

503. The medicines most useful are, — aloes and 
nux vomica, for costiveness; iron, as a stimulant to 
the formation of blood-cells ; cod-liver oil, as a dietetic ; 
brandy occasionally, in cold weather, as a vita] 
stimulant; valerian and ammonia, as a nervine tonic; 
and certain stimulants to the uterus, as the oleum 
pulegii, ergot in small doses, &:c. 

504. The excitable class are morbidly so, fidgety, 
cannot sit quietly for a minute, always desirous of 
some change; a touch upon the skin excites them to 
scream, the sight of anything glittering annoys them ; 
a spider, a mouse, or a black-beetle gives rise to a 
feeling of repugnance and horror, which, although 
they allow to be foolish, they state they cannot 
control. They are quick-tempered, affectionate, 
easily quarrel, and easily make friends again ; they 
are generally of a s{}are habit, quick in their move- 
ments, talk quickly, running rapidly from one subject 
to another, liable to diarrhcea, hEemorrhage from the 
nose, colds, coughs, &c. On arriving at twelve or 

I fourteen, if the menstrual flow does not supei-vene, 
all the previous peculiarities are exaggerated; and 
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we mayliave chlorosis, chorea, or even epilepsy. The J 
tongue in these patients is generally red and pointed, I 
and the pulse c^uick and irritable. 

505. In this form of hysteria, there are local] 
hypersBSthesiae, sometimes of one of the great centres,,! 
sometimes of a smaller one, excited by slight causes^ J 
and the centre exalted determined, by some trivial .1 
external irritation, such as a touch upon the skin, | 
exciting a paroxysm. The reflex function is in a I 
highly excited and exalted condition, owing to the | 
great centre of control, the brain, being in a mdon- I 
esthetic state ; the uterus and ap^iendages do not I 
properly perform their function, and the nervous I 
energy which should be concentrated upon those I 
organs, removing certain obnoxious ingredients from I 
the blood, is flying about the nervous system, exciting | 
first one centre and then another to increased and | 
irregular action. 

506. Without mentioning all, we see the respira- 
tory centre affected in the spasms of the glottis, the 
pharjmx, and even the bronchi themselves, producing 
dyspnoea ; and when those muscles are affected, 
which, by combining their action, give rise to a cough, 
the peculiar hysterical bark is the result. Then, 
again, the cardiac centres may be the seat of the 
disorder; and palpitation, pain in the arm, and a sense 
of anxiety, and fear of death, may ensue. If the 
hypogastric centres ; pain in the loins, hips, and \ 
thighs, and difficulty in passing water with frequent I 
desire, ensue. The affection may go on to epileptiform I 
attacks. 



HYSTERIA. 



243 



507. The centres of sensation are also occasionally 
affected in the same transient manner, local neuralgia, 
in any portion of the body, shifting about, or some- 
times obstinately stationary, resisting the usual forms 
of treatment for neuralgia, and yet easily yielding to 
the anti-hysterical drugs. The sympathetic system 
is always affected, as is proved by the liberation of 
gas in certain portions of the intestinal canal, the 
secretion of watery urine, the flow of tears, and 
leucorrhceal discharges. 

508. A very general symptom complained of by 
most hysterical patients ia a sense of sinking, referred 
to the pit of the stomach, as if of emptiness ; a burning 
pain in the same situation frequently follows this. 
Pain in the right or left hypochondria is nearly 
always present during the attacks ; and the stomach 
is sometimes enormously distended with gas; less 
frequently, the bowels are very much inflated, being 
quite tympanitic. I believe also I have detected dis- 
tension of the spleen during a fit of hysteria. 

509. Salivation is an uncommon symptom in hys- 
teria, but I have seen it more than once : it appears to 
be coexistent with gastric catarrh, and is sympathetic 
with it. Arrest or increase of secretion always 
accompanies hysteria. Arrest of one, increase of 
another, apparently without any connexion, should 
not surprise us. The discontinuajice of the menstrual 
flux is 8o general a symptom, that by many phy- 
sicians the uterus, or the reproductive organs as a 
whole, are looked upon as the very origin of the evil,— 
the organ, the arrest of whose function upsets the 
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rest of the system by sympathy. I consider, 
ever, that it is merely a symptom or effect of the 
hysterical diathesis; certainly only one of the causes. 
510. Hysteria frequently simulates epilepsy. 



Case. 



1 



A young lady, aged twelve, bom in India, of 
delicate and highly nervous organization, during the 
cold weather of the late winter complained of cold and 
shivering, and was well wrapped up and placed near the 
fire. After a short time she suddenly fell, and when I 
saw her was in as perfect an epileptic fit as ever I 
witnessed. Pale, haggard, foaming at the mouth, 
throwing the head back, and from side to side, con- 
vulsive motions of the arms, followed after the fit by 
severe headache, and pain in the muscles convulsed ; 
she was completely unconscious. 

511. I placed a large black silk handkerchief over 
her face, as is my custom, and she soon became quiet, 
and fell into a heavy sleep. Knowing her constitu- 
tion, I looked'upon this as a sign of the advent of 
menstruation, and I considered it merely as the result 
of a strong shock to the great centres, propagated 
from the nerves of the uterus, which was incapa- 
citated, probably by the cold, from exercising its 
function. I placed her upon brandy and ammonia, 
and the next day gave her some purgative medicine. 

512. I noted the day in my pocket-book, and told 
her friends to give her two purgative pills and a warm 
hip-baththatday four weeks; in the meantime, to sus- 
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tain her powers by nourishment and stimulants. This 
plan was carried out, and on the thirtieth day I was 
sent for. She had had a very aliglit attack, which only 
lasted a few minutes, the black silk handkerchief 
having been used immediately : the same treatment 
was resorted to as on the last occasion. On seeing 
her the following day, she complained of nausea, 
bringing up everything that was given her; also 
diarrhtEa, with pain ; there was pain in the neigh- 
bourhood of the left ovary upon pressure. 

513. I ordered her brandy and ice by the mouth, 
and an enema of starch, with half a drachm of lauda- 
num. The next day she was better, had no sickness 
or diarrhcea, and free from pain, or even tenderness 
upon pressure ; complained of weakness. Good diet, 
with wine. She bad the pills and warm bath twenty- 
eight days after this attack, and has had no bad 
symptoms since; has not, however, menstruated at 
present — May. 

514. This case, which was the result of some 
powerful impression, propagated probably from the 
left ovary to the spinal cord and brain, resulting in a 
perfect epileptic fit, may be quite correctly placed 
under the category of hysteria ; as with care the 
menstrual function will be eventually set up, and 
probably she will never have a similar attack. 

There are many points in the case which are sin- 
gular, and worth study, especially the simplicity of 
the treatment. 



Case. 
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515. I was sent for suddenly one evening to see a 
woman in a very severe fit. I found her lying on i 
the ground, struggling violently, in an epileptic fit j 
she had been in it for about half an hour, and she I 
continued for an hour more. I placed her on a 
mattress, protected her head and arms with pillows, 
sprinkled water on the face, undid her clothes, &c. 
This was an undoubted epileptic fit, as described — | 
perfect loss of consciousness, frothy saliva from the I 
mouth, convulsions — first more marked on one side, 
then on the other — with violent expiratory eiforts ; the 
face livid, the eye fixed, teeth grinding; in fact, every ' 
symptom of a true epileptic fit. 

516. She was a servant, and her mistress wished 
her to be removed into a hospital. I ascertained that 
she bad never had a fit before, and that the menstrual 
fiinctions were irregular. I had her removed to St. 
Mary's; and upon explaining the case, an emetic waa ■ 
administered, followed by an active purge. She waa 
better the following day, merely sufi"ering from the 
effects of the convulsions, soreness and stiffness of the 
limbs; a little alterative medicine, with tonics, even- 
tually induced the menstrual flow, and she got quite 
well, and has never had a fit since, now nearly three 
years. 

This case is very similar to the last, only in the 
former it was a young girl ; in the latter a middle- 
aged woman, probably near the change of life. 
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517. These were both actual epileptic fits; but the 
affection was not epilepsy, but hysteria. Both these 
patients eTidently were of the irritable type; their 
motor system of nerves were easily excited. It is 
difficult, perhaps, to account for the total loss of con- 
sciousness, not common in hysteria. The mind, or 
rather the wiH, in hysteria, appears to be in a 
lethargic state, but not so far suppressed as not, in 
case of sufficient mental stimulus, to be capable of an- 
swering to it ; but in these cases the mind was entirely 
suppressed ; apparently the whole nervous energies 
were concentrated upon the motor centres, and these 
without the supervision of the brain — probably not 
even of the cerebellum. 

518. The principles of treatment were in the first 
case, during the attack, to sooth the irritability of the 
nervous system by the application of the large black 
silk handkerchief over the face. How this acts I cannot 
pretend to say, but that it has an effect in the milder 
forms of epilepsy I have good reason to know. After 
the fit the viscera were cleared, the secretions stimu- 
lated, and a liberal diet, with stimulants, allowed, 
supporting the vital powers. 

519. In the second case, during the fit, a very 
severe and prolonged one,— -protection from injury, 
and by dashing cold water over the face and neck, 
endeavouring to stimulate the respiratory centres to 
normal action; this, I think, failed, the fit wearing 
itself out. The after-treatment was to relieve the 
viscera, stimulate the secretions, and, by alteratives 
and tonics, set up the menstrual flow. Both these 
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cases did remarkably well. The conclusion is," 
the treatment was judicious. 

520. In my attendance upon young ladies, I fre- 
quently see cases of lameness — young girls, instead 
of walking elegantly, stumping along on their heels, 
or walking sideways, dragging one leg after them; or 
apparently a kind of paralysis in the loins, so that 
when once sitting down, they have a great difficulty 
in rising, which they manage in a most awkward 
manner, by thro^ving their head forward, so as to tilt 
themselves off the chair. Contraction of a limb is not 
uncommon : and the heel may be drawn towards the 
buttock. 

521. I have seen many instances of all these, some 
lasting a considerable time ; they never, however, give 
me the least uneasiness when occurring in young 
girls. It is difficult always to make parents chime 
with your views if they do not put sufficient con- , 
tidence in you. A physician may also take a dif- 
ferent view of the case too, if you call one in. My i 
method of treatment in these cases ia to regulate the ■ 
bowels, usually costive, with Dr. Marshall Hall's pil. 
aloes, dilute — an admirable medicine in all these forms 
of disease — to support the patient with good diet, 
regular exercise ; to stimulate the part in ivinter with 
electro- magnetism, in summer with the cold douche ; 
to give tonics when required, — iron, arsenic, or zinc. 

522. All these cases do well. I remember, how- 
ever, one somewhat of this description, which I was 
not perfectly certain about. A young girl, aged I 
fourteen, of delicate health and rather weak intellect, 
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suffered from tonic spasms of the extensors of both 
hands and arms ; there was tenderness on pressure of 
the lower cervical and first dorsal vertebrae, and 
many symptoms indicating disease of the vertebrre ; 
but, looking upon the age of the patient, and that she 
had not menstruated, I considered that it was a case 
of hysteria, and I placed her upon my usual treat- 
ment. She did well, but I did not see the termination 
of this case, as she was removed from school, where 
she was staying whilst I attended her, to her home 
in Yorkshire, her parents becoming anxious and the 
mistress not desiring to continue the responsibiHty, 
and I had not sufficient influence with this lady to 
prevent her doing so. 

523. There are instances of this doubtful nature 
which are occasionally met with, in which it is almost 
impossible to say whether there is actual disease, or 
whether it is merely hysteria, the clever mimic. I 
think it is always advisable to treat the case as one 
of hysteria. Disease wiU soon make itself unmis- 
takeably evident if it is present ; whereas, if the case 
be in the first place treated for local disease instead 
of hysteiia, slowly and by degrees the vital principle 
is sapped, and the young patient is consigned either 
to an early grave, or becomes a cripple for life. 

524. In those forms of hysteria where disease is 
simulated so exactly, that after many examinations 
and mature deliberation a decided opinion cannot be 
given, the administration of chloroform may in a 
moment unveil what had hitherto been obscure: thus 
the fixed and paralysed limb will relax, the abdominal 



tumor will disperse in flatus, the hitherto acutely 
tender parts may be handled; or, on tlie other hand, 
disease may be diagnosed with certainty. These 
doubtful cases are not uncommon, and chloroform 
will then be found invaluable. 

525. The hysterical never bear any artificial drain 
upon the fluids. Bleeding is never beneficial, although 
apparently it may afford temporary relief; counter- 
irritation, where any discharge is induced, fails to 
give relief. Purgatives producing liquid evacuations 
are not to be recommended, although purgatives are 
frequently, I may say generally, required ; a prescrip- 
tion containing a small quantity of aloes and extract 
of nux vomica, with myrrh, galbanum, assafcetida, or 
iron, according to the case, is the best form, as it acts 
as a tonic, at the same time relieving the bowela, 
usually sluggish : it may be used for some time with 
excellent effect, and may even induce the natural 
flow of the menses. 

526. Vomiting, a common symptom in some forms 
of hysteria, is generally amenable to treatment. Keep- 
ing the stomach empty, and giving nothing but small 
lumps of ice, with a little brandy, is the best method 
of arresting it. 

Hysteria is occiasionally the result of actual disease 
of the uterus. In these cases, and these alone, it 
is necessary to use the speculum ; and this should be 
the last resource, after injections, &c., have failed.' 
Tor an affection like hysteria, where the mind is 
already in a morbid condition, ready to seize upon any 
excuse to be considered an invalid, and throw off the 
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responsibility of the exertion of the will and of the 
mind, such a proceeding as the use of the speculum 
wUl give rise to morbid ideas, which the patient will 
indulge in to the exclusion of all others. 

527. And yet the speculum in many cases -will 
show us the cause of the disease, will enable us to 
apply our remedies, and a cure may he rapidly and 
happily effected. However, again I say, be cautious 
in the use of the speculum; when you think it is 
actually necessary be sure that the diagnosis is correct ; 
for be it remembered that, according to the accounts 
published by some medical men, there is no opposition 
to be expected on the part of the patient. I trust 
that if thia is true, hysteria is to blame, and not the 
mothers and daughters of England, who have ever 
been celebrated for their purity. 

528. What, then, is hysteria? I believe it to be a 
partial paralysis of the nervous system generally 
with a want of balance amongst their centres ; thus, 
instead of the nerve force being duly and normally 
distributed amongst them, some get a much larger 
supply, and others are paralysed; and this condition 
is induced by various causes, such as an hereditary 
disposition, a luxurious mode of life with little 
exercise, the force of example upon a predisposed 
system; any depressing influence, mental or bodily; 
as trouble, domestic affliction, disappointed affection, 
lowering discharges, the sequelag of fevers, a too 
powerful purge, &c. 

529. The periods at which hysteria is most liable 
to appear, are, during any of the great changes of life— 



puberty, after conception, after child-birth, at lihe 
arrest of the menstrual flow : then, again, with young 
women whose passions are intense, but remain un- 
gratified. The causes are infinite; the symptoms are 
innumerable ; the treatment is simple, and generally 
eflectual. 

530. In hysteria, the result of lowering influences, 
our treatment must be directed to improving the 
tone of the system. As the secretions are vitiated, 
they must be set right; and as it is not at all unlikely 
that there may be a large accumulation of faeces in 
the bowels, it must be at once removed by appro- 
priate purgatives, not drastic, but stimulant, as nux 
vomica, rhubarb and aloes, followed by castor-oil; or 
blue-pUl and colocynth, followed by decoction of 
aloes, ether and ammonia. Repeated gentle purga- 
tives should be continued for some little time after, 
as the paralysis of the peristaltic action of the bowels 
is frequently very obstinate, and must be obviated. 

531. At the same time the nervous system should 
be supported, stimulated, and the balance of nerve 
force re-established ; the treatment therefore must 
differ slightly in each case, according to the organ to 
be fortified; the general treatment being the same in 
all. Kow the most valuable remedy for hysteria is 
galvanism ; by its aid] we are enabled to stimulate the 
general nervous system, or any particular track of 
nerves, or even most of the organs, certainly the 
uterus. Tone is restored, an increased supply of 
nerve force is drawn to any organ, or removed from 
any other, as desired ; in fact, galvanism, or electro- 
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magnetism, is the remedy of all others. The method 
of administration, and some other observations upon 
its use, will be found under another heading. 

532. At the same time exercise, walking or riding 
upon horseback, discreetly managed, will greatly aid 
the cure. The cold shower-bath, cold sponging, the 
douche, or sea bathing, may be recommended after a 
little reaction is set up; not untU then, as otherwise 
it might be found too depressing. I have certainly 
seen as much barm as good done by the indiscrimi- 
nate use of cold bathing ; the patient should be con- 
sulted upon the sensations experienced after the bath. 
If a genial glow and warmth pervades the surface, 
and if the spirits are invigorated, then benefit will 
result; if however headache, cold, shivering, and 
depression is the consequence, then the bath will not 
only do no good, but positive harm, and its use 
should be deferred for a time, until there is more 
tone lent to the jaded nerves by the galvanism and 
medicines. 

533. The more potent tonics, as quinine, iron, and 
their preparations, are seldom beneficial at the out- 
set of hysterical complaints; at least, I have not 
found them so. I prefer the fostid gums — the arte- 
misia vulgaris, the mentha pulegium, artemisia ab- 
sinthium, valerian; and these should be used as the 
fresh infusion ; the oils, or the bitter principles alone, 
when extracted, are not so beneficial. 

534. Although pharmaceutical chemists have done 
much for medicine, 1 think that many valuable 
remedies have fallen into undeserved oblivion, es- 
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pecially the simple English herbs which may be 
gathered in our own fields. Nature has generally 
planted the bane and its antidote side by side ; and 
there arc many of our English affections that can be 
cured by our English herbs, Hysteria being amongst 
them. 

635. Thus I usually commence with the infusioua 
of artemisia and valerian, eight or ten ounces to be 
taken warm in bed at night ; at the same time two 
pills, composed as follows, a quarter of an hour before 

each meal: — 

9. Pulv. rheL turo. opt., ^ss. 
Aasatetidffl, gr. xlyiij. 
Ext. nncia vomica, gr. tj. 
Ft. pil. xxiv. 

"Whilst taking the infusion, the patient should be ■ 
kept warm, and perspiration encouraged ; and friction 
to any part where there may be spasm should be 
practised. An ointment, to be used as an embroca- 
tion, is useful ; the foUowing may be applied : — 

{t Pulv. opii, gr. X. 
Sp. camphora;, ^. 
Quina3 diaulph., ^. 
Hog's lard, lb. j. 

Melt in a pipkin over a water bath for an hour, and, 
after cooling, rub down into an ointment j this eases 
pain and spasm, is strengthening and stimulating at 
the same time. 

536. As the symptoms of hysteria are infinite, bo 
are the remedies for them ; but what I have mentioned 
is the basis on which to found our plan of treatment. 
Other drugs may be used, according to the different 
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forms the affection may take, and the various organs 
attacked. As the patient revives, and the nervous 
system seems strengthened, iron may be given, and 
very useful it is if the blood is pale or chlorotic ; the 
soluble salts of iron are the best, the aramonio-eitrate, 
the potassio-tartrate, &c. These are invaluable tonics, 
but do not appear to me to be beneficial until the 
excited nervous system is calmed down, and the 
centres are enabled to attend to the proper consti- 
tuents of the blood ; then iron is valuable, and 
quinine greatly assists to strengthen the regained 
equilibrium of the nervous centres. 

537. In extreme cases of excitement, opium is to 
be relied upon to calm the nervous system ; it should 
be given frequently, and until it has produced its 
characteristic effect. Whilst giving opium, the patient 
should be kept as quiet as possible ; no opening medi- 
cine, clysters, &c., should be resorted to, or in fact 
any form of treatment likely to awaken the narcotized 
nerves. Opium is more useful iu cases of long-stand- 
ing hysteria, as it is in almost aU chronic diseases 
when given in small doses, regularly, for a long period. 
It appears to arrest the waste of the tissues, is a gentle 
stimulant to the acid -secreting membranes and 
glands, and allays the irritability of the nervous 
system. There is no single drug in the Pharma- 
copma as useful as opium. 

538, Hysteria, although frequently a troublesome 
disorder to treat, is very seldom a fatal one, and in 
the great majority of cases will yield to proper 
remedies, steadily carried out. It is most obstinate 



in those instances where there is some mental afflic- 
tion of such a character that the medical attendant, 
or even the friends, are unable to offer a fitting con- 
Bolation ; and the corroding care, preying upon the 
great nerve-centre, the brain, saps the vital spirits 
from the ganglionic system, leaving assimilation neg- 
lected, and the blood imperfectly vitalized. 

539. Highly nervous, or sensitive individuals, as 
they are called, where there is a morbid acuteness of 
the nervous system in recognising the irritation of 
external impressions, must not be treated as healthy 
people; they must hejudiciously humoured; corrected, 
but not harshly ; for, although the mind doubtless has 
the ability to control this excitability, there is a dis- 
inclination to wield this power ; they give way to the 
influence, and will make no effort. It appears to me 
that the nervous influence is monopolized by some 
centres to the detriment of others, — there is a want 
of normal equilibrium, the reflecting centres of the 
excito-motory system of the cord and brain are in a 
high state of tension ; whereas the cerebrum, or centre 
of wiU, is, on the other hand, torpid ; therefore the 
cord has to be soothed, the brain excited. Much of 
this can be done, extra-medically, by judicious manage- 
ment on the part of friends, amusing and instructing 
the brain, giving pi-oper motives for action, by bodily 
exercise, using the centres under the control of the 
will ; not walking, because that soon becomes merely a 
reflex act, and quite mechanical; but something that 
requires the constant attention of the will — a.s, gym- 
nastics. 



540. CHOREA 

Is a disease of youth, generally appearing about the 
period of puberty. It is intimately allied to hysteria, 
and occurs in the same description of patients. It 
is a disease of debility ; the blood is anemic, there 
being very frequently a beUows-murmur with the 
first sound of the heart, and murmurs in the vessels 
of the neek. 

341. The symptoms are, involuntary muscular 
movements ; the muscles are not under the command 
of the will, but are cast about in the most extraor- 
dinary, absurd, and unexpected manner; the muscles 
of the face twitch,, the head is jerked to one side, the 
hands and arms beat the breasts, and the legs twist. 
If a desired movement is made, it is done with great 
rapidity, as if the patient were doubtful of the con- 
tinuance of the ability to carry out the motion, and 
glad when it is over. 

542. The food is bolted with grimaces; and, alto- 
gether, the affection is one inspiring in the looker-on 
mingled feelings of astonishment, with sorrow for 
the sufferer. The cord and cerebellum are indicated 
as the centres principally affected by the disease, and 
the morbid excitement of these centres is produced 
by reflexion of irritation from some remote nerves, 
or is induced centrally by the anamic condition of 
the blood. Some of the eccentric causes of irritation 
are — dentition, worms in tlie intestines, a collection 
of fsoces in the colon, artificially induced irritation of 
the genital organs, arrest of menstruation, excess of 
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menstruation, conceptionj parturition, &c. ; these y 
excite tlie peculiar condition' of the cerebellum and 
cord to induce the muscular contractions, when those 
centres are prepared by the condition of the nutrition I 
of the ganglion corpuscles, and by the anaemic blood,. I 
eo allow of such abnormal excitement ; they, being re- 
moved from the power of the will, take upon themselves 1 
independent excitability. 

543. There are, then, two indications for treat- 
ment, — the peculiar ansemic state of the blood, and I 
the eccentric irritation. For the first there 
specific, namely, arsenic. Five minims of the liquor | 
arsenicalis, two or three times a-day, with a little 1 
water, steadily persisted in, will cure almost any case | 
of chorea; the eccentric cause of irritation being 
removed at the same time. 

544. It is sometimes difficult to discover this latter ] 
cause ; but with patience and a few experiments, we ] 
are sure at length to obtain a clue to it. At the j 
same time with the arsenic, galvanism will be found I 
of use in allaying the irritable condition of the cord. ] 
A continued current passed from the top to the 1 
bottom, or from the centres along the track of the- 1 
nerves principally excited, is very efficacious; carel 
must be taken to retain the direction of the current 
always the same, untH the centres are quite soothed, 
as by altering it an increased excitement will be 
set up. 

545. There are many other drugs recommended 1 
for the cure of chorea: sulphate of zinc, the carbonate J 
of iron, hydrocyanic acid, nux vomica, &c. ; bu6] 



arsenic is the drug above all others to be used as a 
specific, — iron to be combined with it if the blood be 
very ansemie, and the others used where indicated. 
It must not be forgotten, before commencing with 
arsenic, to remove the contents of the bowels with a 
purge of calomel and jalap : an emetic is frequently 
beneficial in the outset of the treatment. 

546. As chorea is an antemic aifection, the diet 
must be generous. Good beer or wine is almost 
always necessary ; meat well cooked, with bacon ; or 
if more fatty constituents appear needful, a table- 
spoonful of cod-liver oil after meals, twice a-day, may 
be resorted to. Exercise (if the patient has the 
command of the lower extremities) in the open air is 
of course to be desired. I cannot say much con- 
cerning the cold bath, shower, douche, or sponging. 
Some recommend it, but I think in this affection it 
generally does more harm than good, increasing the 
nervous excitement. I am not accustomed to advise 
it myself. 



547. This disease may be named with truth " one 

of the more obscure forms of nervous affections," for its 
causes lie in deep obscurity. Epilepsy essentially 
consists of a partial paralysis of the functions of the 
brain, with increased and perverted action of the 
spinal centres. Without the two are combined, the 
disease is not true epilepsy. 

548. The causes producing this combination are 
various. Eirstly, there is an hereditary tendency to 
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convulsive affecliona. This I believe to be generally 
the case in confiiincd epileptics. Thus, if in infancy 
the child be insufficiently or inappropriately fed, 
probably during dentition convulsions will result. 
If daring childhood there be any cause of irritation, 
such as worms, second dentition, suppressed eruptions, 
excessive sexual irritation, or any other similar cause, 
an attack of epilepsy may supervene. 

549. But besides the epileptic diathesis, handed 
down from the parents, the diathesis may be acquired 
by neglecting convulsive attacks in infancy and child- 
hood, for the ganglion corpuscles of the centres sooi 
acquire a habit, and the convulsive tendency, excited 
by some powerful eccentric irritant, may shortly be 
induced by a much milder form of irritation ; and a 
habit being set up, a periodicity is induced, with or 
without eccentric irritation. 

550. Then, again, there is a third form of the 
affection, where actual disease in the centres, their 
coverings or vessels, or of the neighbouring parts,, 
such as the bony shell, may give rise to epileptic fits 
by centric irritation. I believe this to be rare, and 
when present has come on in more advanced age, and 
has not been habitual. 

551. If an epileptic fit be watched from the com- 
mencement, which is seldom the case, it may be noticed 
that the patient becomes suddenly livid, a spasmodic 
and powerful expiration, through an almost closed, 
glottis, produces a terrific scream, consciousness is; 
lost, and the patient drops. Now commence a seriea 
of spasmodic clonic muscular contractions, quick and. 
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rapidly repeated, principiilly affecting the upper por- 
tion of the trunk ; the head is rhythmically drawn on 
one side, the eyeballs are turned upwards, the jaw 
grinds the teeth together, even to breaking; foam 
issues from the mouth, the breathing ia difficult and 
spasmodic, and the arms are cast about. This may 
last from one minute to hours, the patient falling 
from one fit into another. 

552. The very first symptom of an epileptic fit is 
the arrest of capillary circulation. This does not stop 
all through the system at the same time, but rapidly 
flies from spot to spot; it commences in the skin; a 
pallor pervades the surface, a cold sweat exudes from 
the pores. The minute arteries cease to supply blood 
to the capillaries; the consequence is — as I have 
explained from actual observation in the early 
portion of the work — the veins return their blood 
to the capillaries, and a ghastly expression ia the 
result. 

553. The arrest of ca2jillary circulation in the 
brain and spinal cord, resulting from hsemorrhage, 
is paralysis of the functions of the brain ; the 
cerebrum, the seat of the reasoning powers, &c., 
paralysed; the cerebellum, the seat of the combina- 
tion of voluntary muscular action, &c., paralysed; 
the centres of the special senses, paralysed; and irre- 
gular spasm of the voluntary and semi-voluntary 

luscles under the control of the spinal centres. 

54:. This is followed by syncope, or cessation of 
le heart's action, when convulsions cease. But in 
lilepsy the heart does not cease to beat ; on the con- 
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trary, the heart is excited to increased action ; 
struggles to continue the circulation, and that state I 
is retained (when convulsions and loss of conscious- | 
ness are coexistent) which occurs before syncope j 
from loss of blood. 

555. A struggle takes place between the heart on j 
the one side to continue the circulation, and the ] 
microscopic arteries on the other to arrest it ; the ] 
consequence being, that the capillary circulation isJ 
almost entirely carried on by venous blood. This is.J 
found to be the most favourable condition for con-ij 
vulsive action. 

The state is induced by " bouleversement" of the-1 
sympathetic system; the nerve force is unequally dis- J 
tributed, some centres receiving too much and some.-! 
too little, the result of a combination of circumstances J 
affecting the normality of the sympathetic system,;] 
many of which are already mentioned. 

556. To discover the cause of irritation is ourJ 
principal aim, as also our chief difficulty ; and in 1 
many a case the patient dies, with perhaps every 1 
remedy in the Pharmacopcsia having been adminis^ ' 
tered, and the cause never having been made out. 
Epilepsy is one of those diseases (Jf which it is im- 
possible to discover a specific, because the exciting , 
causes are legion ; but, except in a very few cases^. I 

- where there is some organic persistent irritant, epi» f 
lepsy is a curable aifection, 

557. In the first place, dentition in the young must I 
be attended to, freeing the pressure on the gum by J 
the lancet, or extracting a tooth which may be giving,! 
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cause to irritation. Attention to the state of the 
bowels, removing costiveness, arresting diarrhosa; 
attention to the secretions, expelling worms, careful 
and judicious diet, sufficient and not excessive 
exercise. 

558. Trouble, an overburdened or overworked 
mind, fright, excess of sexual excitement, amenor- 
rh(£a, dysnienorrhcea, menorrhagia, any exhausting 
discharge or its sudden arrest, are all exciting causes 
of a fit of epilepsy; in fact, there is hardly any form 
of irritation of the nervous system which may not, in 
the predisposed, give rise to an, epileptic fit ; all such 
influences therefore must be carefully avoided. 

559. In the young, where the cause is discovered 
and proper care taken, epilepsy is decidedly in most 
cases tractable, As the patient advances in years 
without being benefited by treatment, permanent 
injuries result — a peculiar jerking, dragging walk, a 
constant twitching of the neck, a fatuous look, and 
general imbecility supervenes, and any attempt at re- 
lief becomes at length hopeless. Still I am persuaded 
that the great majority of epileptics are curable, 
merely premising that the case is seen early. 

560. The drugs which are most useful are — as 
purgatives, in slight constipation, the dilute aloes 
piU, given occasionally at dinner-time; for worms, 
kousso followed by castor-oil, turpentine, &c. ; as 
tonics, salts of iron, zinc, and arsenic : where a syphi- 
litic origin is suspected, the bichloride of mercury or 
iodide of potassium. 

561. Where induced by excess of sexual excite- 



ment, Dr. Locock recommends the bromide of potas- 
sium, as tending to allay it. If this preparation really 
prove a specific for this troublesome exciting cause of 
epilepsy, it will be invaluable. A new remedy for 
epilepsy is constantly appearing, and as constantly 
failing; what will do for one case is useless or preju- 
dicial in another. I should say that the moat gene- 
rally useful drug is aloes; but the great aim is to 
discover the exciting cause, and with study and atten- 
tion I think this may be almost always done. 

562. The usual hygienic remedies must be carefully 
attended to, as they are our great aids in strengthen- 
ing the system and preventing the attacks, by giving 
sufficient tone to the centres to aid them in resist- 
ing the abnormal reflexion of the exciting cause. 
The cold shower-bath is one of the most successful of 
these — of course used between the attacks, followed 
by friction of the surface when reaction is not spon- 
taneously induced. 

563. Spontaneous recovery from ejiilepsy has occa- 
sionally been noticed after the appearance of certain 
eruptions on the surface, or discharges — such as 
ulcers, small-pox, or more chronic forms of skin 
diseases, ha?morrhages, &c. From this it might be 
supposed that counter-irritation by blisters, setons, 
&c., would be beneficial; but as a rule it is not so; 
they generally, by lowering the patient, increase the 
number and violence of the fits. I have no doubt, 
that in a very small percentage, where there is a 
tendency to congestion from excess of nutrition, that 
they would be useful. 
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564. Caleb H. Parry, who practised more than 
sixty years ago, was accustomed to make use of 
pressure upon the carotids as a cure for epilepsy; not 

r only successfully himself, but others have followed 
' his example, and have met with like results. Thus, 
Romberg says, "I have repeated the experiment of 
conipresaing the carotids, and have found the pro- 
ceeding to be an effectual prophylactic, if employed 
[ in patients who liave forewarnings of their attacks, 
and are able to apply it in time." To perfonn the 
operation, the thumb should be pressed upon the 
artery upon a level with the superior border of the 
cricoid cartilage against the vertebra. I have had no 
opportunity of verifying this assertion; but I have no 
doubt that if a patient has sufficient confidence to do it 
himself, that it would stave off a fit, merely by the effort 
of the wiU. It is the same with the deep inspirations 
recommended by Romberg to prevent convulsions. 

565. A popular means of arresting the violence of 
the fit, namely, the casting of a large black silk 
handkerchief over the face of the epileptic, I have 
myself made use of, and it certainly had that effect 
in the instances in which I have used it, when present 
during the fit. In one case of hysterical epilepsy, 
where I had recommended this to be done imme- 
diately upon the appearance of the seizure, it calmed 
the patient down, and In a very short time she fell 
into a placid sleep, lasting for many hours. I do 
not pretend to explain its mode of action, but I 
record the fact ; and it being so simple, there can be 
no objection to its use. 



566. If an emetic can be administered immediately 
before or during the fit, and vomiting be induced, 
it will veiy much lessen its duratian, or even arrest 
it; it is, however, almost impossible to give an emeti( 
daring the convulsions of epilepsy. It is the custoi 
to cram the mouth with salt at some of our public 
institutions, to induce sickness ; the constant expira- 
tions through the mouth, however, generally prevent 
its entering the stomach, and failure is the result. 

567. Epilepsy is a terrible disease, destroying the 
beauty and utility of the body, and gradually sapping 
the brain until idiotcy supervenes. To prevent tliia 
termination is our aim ; for when it has arrived, the 
body is in that condition, by bony growths, enlarge- 
ments in the skuU, &c., as to make it impossible to 
do any good; therefore, to arrest the tendency tc*l 
epilepsy is our only chance; and this is to be effectedl 
in youth, and to this age must our remedies be 
directed. Each case requires separate study, and a 
separate method of treatment; it is therefore im- 
possible in a short treatise to enter into the individual 
plan for each distinct case. 

568. Many of these affections, if not actually origi- 
nated, are frequently excited by the mode of life 
custom has entailed upon the youth of the present 
age. Custom, or Fashion — that remorseless tj-rant, to 
disobey who.se laws is to place oneself out of the 
bounds of society and sever many a bond of friend- 
ship — has directed that a young man on leaving school 
shall enter upon a life of dissipation, dissuaded from 
it neither by precept nor example, but expected from 
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him by his companions, and but faintly objected to 
by his parents. This system, ■which has been gra- 
dually creeping into our English homes, dividing 
brother from sister, mother from son, is the result of 
many causes, the chief of which is, the all-pervading 
idolatrous worship of gold, to procure which is the 
chief aim impressed upon the mind of the young 
man, and without which an early marriage is con- 
sidered impossible. Oh ! happy is that man who, 
spuming and looking down upon the narrow precincts 
of custom, frees himself from its trammels ! At first 
he is shunned by his class, but in the end he is looked 
up to, respected, and even covertly envied; for the 
chains of custom, although worn, eat into the flesh of 
the wearer, and gall the most devoted worshipper. 

569. An early marriage, by holding out a future 
for a young man, would enable him to curb his 
desires, the reward being a domestic life, respectable 
and respected. By this means would he escape many 
of the ailments of middle life, the seeds of which 
have been planted during the years of dissipation and 
carelessness. 

ON DIET AND liEGIMEN. 



570. In the treatment of disease, especially in those 
affections of which I am writing, there is nothing 
more important than a well-chosen diet, and system 
of regimen. Although much can be done by judi- 
ciously chosen medicines, they will entirely fail, or 
merely be beneficial for a time, unless the food intro- 
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574. The four great proximate principles must 
never be lost sight of in the choice of a diet — the 
proteine, the starchy, the fatty, and the aqueous. 
The various modifications of these should be com- 
bined in a careful manner, so as to have proportions 
of each ; and where one ingredient is found to dis- 
agree, another of the same character may be given 
to replace it, never, however, altering the relative 
proportions of the four great principles. 

575. In a variable climate like that of England, 
much solid nourishment is required to create that 
amount of nervous force to resist the continued and 
sudden vicissitudes of the weather; otherwise, the 
daily use of so much nourishment is not required 
during the heats of summer, as in winter. Less meat, 
fat, and alcoholic drinks, which are so beneficial in 
cold weather, are required in the summer; and a 
diet consisting more of vegetables and fruit should be 
made use of. 

576. The healthy stomach can digest anything, — 
nothing comes amiss ; but in cases of indigestion, it 
is surprising what simple articles of food will cause 
pain and uneasiness. Every dyspeptic has his own 
peculiar trouble, — it is milk, or an acid, or tea, or 
veal, or one thing or other which disagrees; and very 
valuable intelligence does the knowledge of the 
aliment which disagrees give us ; for upon applying it 
to its proximate principle, we find what article to give 
in its stead, and in a great measure are led to the 
correct form of treatment. 

577. Thus, when we find that certain things taken 
into the stomach cause fermentation, and give rise to 
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flatulence, ancl when the urine is pale and passed in 
large quantities ; we know that there is an atonic con- 
dition ; tliat the hydro-carbons are required to arrest j 
fermentation, as oil, alcohol, &c. (of course giving up I 
the articles of food causing the derangement) ; and that I 
some form of tonic will be beneficial; that the cold 
bath is generally required ; and, in fact, dh universal 
bracing fonn of treatment is indicated. 

578. It would be impossible to lay down rules for j 
every form of indigestion; but there are certain < 
general principles which apply to all, and may be | 
here advantageously introduced. In fevers and other | 
acute maladies there is no desire for food. The sym- 
pathetic system, or portions of it, are partially 
paralysed; and it would be useless, or frequently , 
detrimental, to administer food, as it merely givea , 
rise to painful flatulence, increasing the miseries of j 
the patient. Ice, ice-water, weak broths, acidulated j 
drinks, weak barley-water, tea, brandy-and-water, 
wine-and-water, are some few of the articles of diet 
whicli may be allowed to a patient desiiing them. I 
think that in very few cases any benefit is derived 
by forcing food upon a patient not desiring it. 

579. I may take this opportunity of stating that 
what is called the "natural instinct" for a certain 
article of diet, is not always to be gratified. A , 
patient who is convalescent from an acute disease, ] 
may, in most cases, be allowed to gratify his tastes, 
as in nine cases out of ten he will choose that which * 
18 good for him. But in those affections of which 

I am treating, the taste is generally depraved, food 
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I which would be beneficial is loathed, and the most 
I extraordinary and even disgusting articles are desired 
3 food. 

580. The method of cooking the different ingre- 
dients of a meal is of more importance than is usually 
supposed ; the various changes produced by heat ujron 
flesh, fats, vegetables, &c., make all the difference 
between that which will agree and that which will 

I not. For instance, bread, which is essentially the 
I staff of life, ia to some an actual poison, not from the 
flour of which it is made, but from the change pro- 
duced in its particles by yeast and heat. 

581. In many forms of indigestion with flatulence, 
the most aggravated form of which is diabetes, bread 
is the article of diet which causes the greatest amount 
of anguish; and this not on account of the starch- in 
the flour, which moat authors blame ; for if the very 
same flour be made into biscuits, no pain or flatulence 
will result; but on account of the yeast, which pro- 
duces some change in the particles of the flour, 
causing a fermentation in the stomach, much nitrogen 
escaping; and the starch undergoes a further change 
into oxalic acid, or some other morbid_ ingredient; 
the same flour, differently cooked and prepared, 
being in one instance life and health, in the other 

i pain, and eve9 death. 

582. For dyspeptics, as a rule, plain roasting, 
boiling, and broiling are the best methods of cooking, 

I Frying is decidedly objectionable: the fats used are 
I chemically changed, the fatty acids set free, and pro- 
i duce one of the worst forms of acidity. 
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Breaifast. 

583. One of the most suitable articles of diet, agree- 
ing with most dyspeptics, is properly cured fat pork, 
boiled. If this b nicely and sufficiently salted, it is 
relished hot and cold, and may be partaken of once or 
twice a-day with much benefit, where fats are desi- 
rable and other forms are not liked. It will form an 
excellent ingredient for breakfast, enabling the patient 
to start the day well. 

584. Bread or biscuit, or a bread made from flour, 
but instead of yeast, sesquicarbonate of soda and 
hydrochloric acid used to raise it. The formula I 
copy from Dr. Pereira'a Treatise on Food and Diet, 
page 320 :— 

"Flour, lib,; 
Sesquicsj-banate of soda, 40 grsinsj 
Cold water, half a pint, or aa mach as may be sofScienf 
Hydrochloric acid, 50 Ti|_; 
Powdered white sugar, a teaspootiful {Better omitted). 

Intimately mis the soda and the sugar with the flour ] 
in a large basin by means of a wooden spoon ; then I 
gradually add the water with which the acid has! 
been previously mixed, stirring constantly, so as to J 
form an intimate mixture veiy speedily. Divide into ' 
two loaves, and put into a quick oven, immediately. 
If any soda should escape the action of the acid it 
causes a yellow spot, which, however, is more un- j 
sightly than detrimental. The sugar may be omitted I 
if thought desirable." This bread may be made eveiy I 
day with great ease, by making use of one of Ball's I 
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revolving ovens, which can be hung up before any 
open fire, and is very efficacious. 

685. Tea, with milk and sugar, is nutritious, ex- 
hilarating, excites the activity of the brain, soothes 
the vascular system, diminishes the quantity of car- 
bonic acid given off by the lungs and skin, and urea 
and phosphoric acid in the urine; it consequently 
diminishes the amount of waste of the system, and is 
a most valuable article of diet. It may be taken 
without sugar, or milk, or botii, if found unsuitable. 
Tea by itself seldom disagrees, and can be strongly 
recommended. 

586. Coffee exhilarates, allays hunger, and acts in 
much the same way as tea, and, with milk and sugar, 
is nutritious. I have found it occasionally give rise 
to flatulence when long kept, and having a caseous 
flavour. 

Cocoa and chocolate — ^very nutritious, firom contain- 
ing a fatty ingredient — are found in many instances to 
be too rich; but, when they agree, are admirable 
articles of diet. 

587. Dinner 

Should, when possible, be taken in the middle of the 
day, as that is the time nature has pointed out as the 
most suitable for the chief meal. Custom and habit, 
together with hours of business, have arranged that 
an evening hour, more or less late, should be the 
time for the principal meal; there is much to be 
said in its favour; but for the dyspeptic, there is no 
doubt that one or two, according to the time of 
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rising, is the dinner hour. Active exercise should 
not be taken for at least half an hour before dinner, 
and an hour after the meal is concluded should be set 
aside for digestion, when a little gentle exercise is 
beneficial. 

588. Where there is weak digestion, solid food, 
without much fluid, is found generally to agree best, 
the reason for which I have already endeavoured to 
point out. Roast beef; roast, boiled, or broiled mutton ; 
boiled fish ; venison, and most game, are found to be 
the best and most nutritious forms of food ; although 
I have found mutton occasionally produce very 
singular symptoms. I am attending a young lady 
now, who, if she eats mutton in any form, although 
fond of it, always has a sleepless night, with headache 
and nausea, 

589. All dyspeptics have their idiosyncrasies, which 
must be humoured, never forced. Light puddings 
may follow the meat; and cold brandy-and-water, 
sherry-and-water, claret, AUsopp's India ale, good 
porter, or water, may be taken in small quantities, 
according to the form of dyspepsia. The choice of 
beverage for each affection I have already adverted 
to. Some fruits, when in season, may be allowed after 
the meal. 

590. Tea 

Is a favourite and cheerful meal in many a home, and 
when found to agree, should not only be allowed, but 
encouraged. The family have generally finished the 
day's work, and the events that have occurred are 1 
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discussed; and gootl humour with comfort abound, 
both very conducive to health. 

591. Suppei\ 

"With some, should be but a ligbt meal, many being 
unable to sleep after a substantial supper. This I 
believe, however, to be a mere matter of habit, and a 
tolerably good supper will be found to be digested, in 
many cases, better even than a dinner. This arises from 
a person having finished the labours of the day (I speak 
of mental labour) before supper, when, throwing off 
the burden and relaxing the mind, the sympathetic 
system has more sway over the nervous fluid, not so 
much being required for the great centres; again, 
during sleep, digestion and assimilation are carried 
on with much greater activity than during the lioura 
of labour, so that supper off" one dish — say, chicken or 
boiled fish — ^will frequently be the meal of tlie day 
which is best digested, and does the patient most 
good. 

Articles of Food vei-y frequently found to Disagree. 

592. Milk, although one of the most nutritious and 
valuable articles of diet, is found by some to be indi- 
gestible. This may arise from the curd, from the 
butter, or from the lactine : it is important to dis- 
cover whicb, as the objectionable ingredient may be 
removed. 

593. If the curd, a portion of milk should be set 
aside that the cream may accumulate, after removing 

T 2 
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which, about half a tea-spoonful of prepared rennet to , 
the pint of blue milk should be added, and then 
placed upon the fire; the caseine will coagulate, and 
the whey, added to the cream, may be taken with 
impunity. 

594. If the butter, stimmed-milk should be made 
use of. 

If ike lactine, to fresli-drawn milk the rennet 
should be added, and, after heating, the curd will 
separate; strain oiF the whey, which contains the 
lactine, and the curd, consisting of caseine and butter, 
can be eaten. 

595. Bread. — I have pointed out one instance 
where bread disagrees, but there are others, when 
much alum is used by the baker to make the bread 
white, or when gypsum is introduced by the miller 
as an adulteration ; or when the yeaat — generally the 
German — is bad, as it frequently is; or when the 
bread absorbs deleterious gases whilst cooling, as it 
may do, instead of pure air. 

596. Fats. — Fats, when they are found to disagree, 
do so, not from want of digestion, but on account of 
it. In healthy digestion, fat is merely very finely 
divided in the stomach, absorbing nitrogen, and pro- 
bably coated with some form of proteine;"but where 
it does not agree, it is separated into its constituents, 
the fatty acids are set free, which by their acridity 
give rise to much uneasiness, and in many instances 
cause vomiting. 

597. This separation of the fatty acids is greatly 
assisted by tlie fats boiling during cooking as in 
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frying, when also an acid volatile principle is given 
off. Most forms of fat and oU disagree with dys- 
peptics ; and as fat is one of the four principles mth- 
out which health cannot be retained, it must be taken 
in some form ; I have already stated that the pickled 
fats are found to agree best — such as boUed pickled 
pork. 

598. Cod-liver oil is an admirable form of ad- 
ministering fat, as from the ingredients derived from 
the liver contained in it, it is more easily absorbed. 

599. Fish. — Salmon, eels, and herrings contain much 
fat, and for this reason are frequently found objection- 
able. Shell-fish, except the raw oyster, are indiges- 
tible. The best fish for dyspeptics are, — the whiting, 
sole, haddock, plaice, and flounder, plain boiled. The 
turbot is also very nice, but the tough skin should 
be avoided. 

600. Fi-uits and Vegetables. — Almost all raw fruits 
and vegetables are, more or less, indigestible. Vege- 
tables should be well and thoroughly cooked. Per- 
fectly ripe grapes and oranges are often desirable, 
and in general can be recommended. All stone-fruits 
are bad, particularly when unripe. As vegetable 
food is necessary to a complete dietary, much care 
should be taken to ascertain those which are unobjec- 
tionable in each particular case ; this is only to be 
discovered by experiment, and rules cannot be laid 
down. The potato is one of the best, and least likely 
to disagree of any : they should be thoroughly boiled 
or mashed. 

601. Condiments. — Spices, peppers, &c., stimulate 
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the stomach to increased action, and in some few 
cases can be recommended, but only where a tem- 
porary benefit from their use is desired, as during 
convalescence, &c. In the confirmed dyspeptic, 
although they apparently do good, they in reahty but 
increase the difficulty, and in the end make the 
patient worse, as every day an increased quantity is 
required to excite the languid organ to digest the 
food introduced into it. 

602. This may be said of almost any stimulant, 
which may be useful to serve some temporary pur- 
pose, to assist digestion during a temporary paralysis 
of this function ; but in the gradual loss of power, 
which is the case in diseases of long standing, it will, 
although apparently beneficial for a time, eventually 
but remove wliat little secretory power the stomach 
retained, 

603. Where the functions of the stomach are 
partially paralysed from any cause, and we wish to 
rest that organ, food should be administered not 
requiring digestion by the stomach. Solid food 
should be avoided, fluid only being given, and that of 
a character that wiU not coagulate. At the head of , 
these is milk and lime-water, the lime-water prevent- 
ing the coagulation of the milk, which on passing 
into the intestmes is there rapidly converted into 
chyle ; whey, a very useful article of diet, containing 
the lactine and salts of the milk ; broths, which are. 
rapidly absorbed, requiring little or no digestion; 
Liebig's cold extract of meat with lime-water, a 
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valuable preparation, containing the albumen and ex- 
tractive matters. 

604. Where there is plenty of saliva, starchy decoc- 
tions are beneficial, as the stomach is not called upon 
to digest this principle, although probably the con- 
version of that ingredient into sugar, fat, proteine, &c., 
does take place to a slight degree in the stomach ; if 
therefore the starches do not undergo a healthy 
change in the stomach, but are converted into oxalic 
acid or low sugars, then they must be discontinued. 
It is seldom that this is the case, the starches being 
almost the last ingredient of our food which is not 
digested and assimilated. 

605. Where the small intestines are paralysed for 
a time, and the stomach is healthy, all fats must be 
strictly avoided, as also the starches, for they may be 
converted into a fatty element. The food should 
be adapted for absorption by the capillaries, as broths, 
alcoholic drinks well diluted, jellies, &g. 

Where the stomach and small intestines are in- 
capable of receiving food, nourishing clysters may be 
thrown up into the large intestines; and broths, fats, 
and wine may be rubbed into the skin. 

606. In cert^n diseases it is necessary to remove 
old diseased tissue, and form fresh, as in secondary 
syphilis, — in some chronic skin affections, where much 
metallic medicines have been taken, — in some forms 
of struma, gout, rheumatism, &c. To effect this, we 
must inquire of what we have learnt from physiology, 
pathology, materia medica, and chemistry, before a 
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.complete system can be laid dowii; but as in these 
obscure affections we are frequently desirous to do 
this, I shall describe a plan I am accustomed to make 
use of myself, and have found advantageous. 

607. Firstly, to remove diseased tissue. This can be 
effected by the bowels, kidneys, skin, and lungs; and 
aU these must be set to work; they all remove water, 
but not alone ; with it passes off the debris of destruc- 
tive assimilation. Primarily, then, much water must 
be absorbed to mix with the blood, to afford the 
medium for removing the obnoxious materials; and 
this should be taken on an empty stomach, so as not 
to interfere with tlie new materials with which we 
wish to renew the body. 

608. The first thing on rising from bed, half a pint 
of pure water (distilled is the best) should be taken, 
and followed by a rapid walk ; perspiration will be 
induced, and the lungs will remove much, as vapour; 
upon returning from the walk, in the commencement 
of the treatment, a tepid bath, later a cold sponging 
bath, should be taken ; this wUl free the skin from 
the impurities thrown out, and also wiU give tone to 
the system. ; 

609. Breakfast should consist of a basin of oatmeal 
porridge, with mUk, bacon, eggs, and bread, — as much 
as may be desired. Tea, coffee, cocoa, quinine, and, 
opium, preventing the destruction of tissue, should 
be avoided ; and beer, wine, and spirits, which save 
the system the trouble of creating its own nerve 
force, must, after the first week or two, be done away 
with. It is hardly possible at the early commence- 
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merit of treatment to remove all stimulants; the least 
objectionable, good beer, or wine-and-water, may be 
persisted in until they can gradually be discontinued. 
- 610. The oatmeal porridge, especially mth Lon- 
doners accustomed to white bread, acts as a gentle 
stimulant to the boweb, and is at the same time very 
nourishing. Shortly after breakfast, business may be 
transacted for an hour or two ; and four hours after 
breakfast, when the stomach is or should be quite 
empty, another half-pint of water, or even a pint if 
the patient can bear it, may be taken, — followed by a 
good brisk walk, the lungs and skin removing mucli 
effete matter. 

611. The walk concluded, and after half an hour's 
rest, dinner may be taken, which should consist of 
fish, if obtainable ; good meat, roast or boiled ; well- 
cooked vegetables ; bread ; and during the fruit season, 
a little ripe fruit ;— as little to drink as possible ; at least 
four hours' rest after dinner, that Is to say, no active 
bodily exercise; then a pint of water and another 
brisk walk, followed by supper about 7 p.m., the 
same description of meal as breakfast, retiring to bed 
about ten ; before which a tepid bath should be taken, 
and half a pint of water drank. The medicines must 
depend upon the case. 

612. By this regimen, all the emunctories of the 
laody are actively employed, much destruction of 
tissue takes place, and much new matter is laid up 

I ibr future use : it depends upon the patient foUo^ving 
[ out the rules, whether this new material is good. If 
Ithe patient is so situated that he can be under the 
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eye of his medical adviser, then the use of electricity 
will very much hasten the cure ; as by making use 
of the electric bath the excretions fi-om the skin are 
much augmented, the skin being excited to greatly 
increased action ; and by the use of the stimulus of 
electricity to the ganglionic system generally, the 
work upon which we are engaged is simplified and 
hastened. 

613. I must here say a few words on costiveness. 
In almost all cases of nervous debility costiveness 
is a troublesome symptom, and one from which the 
patient prays to be relieved, as he knows the bad 
effect it has upon his malady. It is very easy to pre- 
scribe aperient medicine, and it always has a bene- 
ficial action at the time; but shortly the same dose, 
if persisted in, will have little or no effect, except to 
lower the powers of the patient. 

614. Costiveness depends on an infinity of causes, 
amongst the chief are a deficiency of, or abnormally 
secreted, bile ; a deficiency of the acid secretions of the 
intestinal canal; flatulence ; a want of tone of the mus- 
cular coats of the intestine, and deficient nervous 
influence. The remedy must be directed towards the 
failing organ or system, and it must be of two kinds, 
general and local. 

615. The general treatment of costiveness is that 
adapted to the improvement of the health — ^namely, 
tonics, the cold bath, dry rubbing, friction, exercise, 
a suitable diet, amusement, absence from business, 
&c. ; the local must be addressed to the organ in fault. 
If there is a deficiency of bile, shown by the paleness 
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of the fjcces, a gentle stimulant to the liver, nitro- 
muriatic acid internally, and taken as a bath every 
morning ; or the region of the liver to be rubbed with 
the acids night and morning, will usually succeed. 

616. If the bile is unhealthy, as may be detected by 
the colour of the fseces — green or blackish — the acids, 
or a gentle mercurial, may be given as an alterative. 
If from deficiency of the acid secretions of the canal, 
quinine is indicated, being careful not to arrest the 
secretion of bile, which quinine will do if not watched 
and prevented; rhubarb is also of great advantage 
where there is a deficient acid secretion; quassia, 
gentian, and calumba improve the secretions of the 
mucous membrane, without closing the liver, and are 
therefore to be preferred. 

617. Platulence, frequently a very tiresome com- 
i plication, especially in hysteria, may be reUeved by 

the essential oils and gum resins, combined with rhu- 
barb and aloes, given in pills at dinner; peppermint 
for the stomach; myrrh, galbanum, asafcetida, &c., 
for the intestines. In an atonic condition of the 
muscular coats, and want of nervous energy, strychnia 
I is all-powerful, and is the best remedy that can be 
I used ; combined with rhubarb or aloes, or both, it will 
j seldom or never fail; it should be given in pUl every 
[ day at diimer, continued for a fortnight or more, the 
[ dose being from the twentieth to the twelfth of a grain. 
I AH who have tried strychnia in atonic costiveness 
|muat have been pleased with its mode of action. 



MEDICINAL PRBPABATIOHS. — THEIB APPLICATION DE- 
KIVBD FROM THE STUDY OF THE INTRODUCTOlir I 
SEMABES OSf THE PHYSIOLOGY OF DIGESTION AHQ j 

ASSIMILATION. 

Medicines to be taken before a Meal, to sHmtdate the 

Nerves to the Secretion of Gastric Juice. 

618. Cayenne pepper, ginger, and spices generally 
camomile, hop, gentian, and the vegetable bitters 
generally; quinine in small doses; chalk; rhubarb, 
and alcohol. The only preparation requiring notice 
amongst these is chalk — carbonate of lime ; it is an 
alkaline carbonate, and as such stimulates the polar 
condition of the nerves of the glandular mucous 
membrane to the secretion of the aeid pepsine, not aa 
the cayenne pepper, &c., by increasing the flow of 
blood in the parts, but by a chemical stimulus to the 
nerves themselves an increased flow of acid is induced j 
and the advantage of chaUc over the alkaline carbo- 
nates is, that it does not increase the amount of alkali 
in the blood, as soda or potash would do, but, com- 
bining with phosphoric acid, is the great stimulus to 
the formation of the chyle-cell, and consequently the' 
blood-corpuscle: magnesia is of the same charactePj 
and is only second to chalk. 

619. Pepsine — liquor pepticus, prep. — is to supply^ 
the place of the natural secretion, when, by paralysis 
of the sympathetic of the mucous membrane of the 
stomach, there is not sufScient poured out for the 
wants of digestion. It is very useful after fevers, and 
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in those cases where the system is paralysed for a 
time, enabling, by the production of fresh blood, the 
stomach itself to weather the crisis, and consequently 
to secrete its own pepsine; it should be carefully 
given, and gradually lessened from the first dose, if 
possible, as, should the stomach get into the habit of 
having its work done for it artificially, more harm 
than good will be effected by its adminiatration. 



Medicines to be taken after a Meal, to assist Digestion 
and Assimilation. 

620. Hydrochloric acid, diluted, about half an hour 
after a meal, assists digestion, as that is the natural 
acid of the stomach, together with the lactic, which is, 
however, generally derived from the food. The acid is 
required only where the food is of an animal or pro- 
teine character, as the starches do not require an acid 
for their digestion. 

621. Phosphate of lime, in solution, by the aid of 
dilute phosphoric Eicid, is one of the most valuable 
of tonics; and although perhaps not aiding much in 
the digestion of a meal, yet, as the stimulus to the 
formation of the chyle nucleus and cell, and secon- 
darily of the blood-corpuscle, is of the greatest value 

I in assimilation. 

There is no preparation that I have ever used, that 
I have more reason to be satisfied with than this. It 
is a powerful blood stimulant, and consequently tonic. 
I was led to, its use after my observations upon the 
formation of the chyle-cell. I can conscientiously 
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recommend it to the profession in chlorosis and 
anajmia generally ; combined mth iron, it is invalu- 
able. The indications for its use are, an insufficiency 
of red blood, an atonic condition of the nervous sys- 
tem, and in anajmia generally: an excess of acid 
should be used when there is a deficiency in the gas- 
tric secretion. 

622. Iron. — The use of iron is, I believe, generally 
well understood. 

God-liver oil. — This medicine takes the place of 
what should always be a constituent of every meal — 
fat. But many people have so great a loathing for 
fat, that it is impossible for them to eat it. Cod-liver 
oil is given instead, it being more digestible than the 
fata of meat unprepared by salting, smoking, &c. As 
fat (oil) is one of the chief ingredients of the chyle, 
and without it the blood would cease to be formed, 
it is quite evident that it is a most necessary in- 
gredient of the food, 

623. In hcaltli, the stomach has such wondrous 
powers of conversion, that, whatever food is taken, oil 
is produced ; starch, sugar, proteine undergo changes, 
and fat appears: but when the system is lowered, 
and the nerves are partially paralysed, this power is 
lost ; and if no fat is taken, no oil is produced, the 
chyle is poor, little fibrine is formed, and few blood- 
corpuscles ; then cod-liver oil should be given, as it ia 
fat in such a condition as most readily to be converted 
to the uses of chylification, requiring no aid from the 
weakened stomach. 

624. I believe there are many fata which mil do 
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equally well, as good bacon, almost any fat preserved 
by salting, smoking, &c. — chiefly pigs, as that seems 
moat easy of digestion. I am accustomed to gradually 
leave off the cod-liver oil, iucreasing the amount of fat 
taken with the food, as eggs, cream, bacon, boiled fat 
pork, butter, &c. 

625. Bicarbonate of potassa, sesquicarhonate of 
soda. — Where an excess of acid is formed in the 
stomach, either through improper food or a certain 
diathesis, allowing the conversion of saccharine ingre- 
dients into lactic acid, or fatty into butyric acid, 
these alkaline carbonates are useful, to afford bases 
for the free acids in the stomach which irritate the 
mucous membrane, and are even occasionally absorbed 
by the capillaries, turning the blood black. The car- 
bonic acid is evolved as gas, stimulating the muscular 
coats of the stomach to pass on the food, and freeing 
itself through the (esophagus. The acids combining 
with the bases are absorbed, and in the liver undergo 
further changes, and are excreted chiefly by the skin 
and kidneys. The alkaline carbonates assist digestion 
by neutralizing these irritating acids, and should be 
taken when inconvenience is felt, generally from one 
to two hours after a meal. 

626. TJie trisnitrate of bismuth is a useful drug, and 
acts as a soothing application to the irritable mucous 
membrane; it arrests secretion of morbid mucus, and 
is usually given from three to four hours after a meal, - 
to allay irritation, and to stop a tendency to vomit, 
which accompanies the secretion of the watery mucus, 
which is thrown out by the mucous membrane in 
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large quantitiea after the meal 13 passed into the 
duodenum, and when the stomach should be quiet. 
It appears to act upon the nerves as a sedative; I 
believe topically, for I do not think it is absorbed 1 
into the circulation, as the greater part, if not the-l 
whole, is passed at stool as a black precipitate, pro- 
bably the sulphide of bismuth. 



Medicines to stimulate the Liver to increased Secretion 
of Bile. 

627. Mercury must certainly be placed at the head of I 
these, because it is the most powerful, and seldom fails. 

Calomel should be given in one dose sufficiently 
powerful to act upon the liver at once, as a second 
should be avoided if possible; one, two, three, or even 
four grains may be given at bed time, with ipecacuanha 
and colocynth or jalap, and the effects removed the 
next morning by a purgative draught ; this is gene- 
rally sufficient, preparing the way for any further 
treatment desired; and in the general routine of 1 
practice a second dose should not be administered, as 
any mercurial carried sufficiently far to affect the j 
system is as a rule bad, and damages the powers of ] 
life, by arresting for a time the acidifying powers of the , 
nervous system, exalting the alkaline poles. Of course 
there are exceptions ; but in nervous affections, indi- 
gestion, &c., mercury, beyond the one starting dose, 
is a poison. 

628. Blue-pill is less powerful than calomel, and is 
useful as an alterative, — two to five grains for a dose. 
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Hydrarg. cum crel/l — grey powder — is also a useful 
alterative, especially with diildreu; the chalk cor- 
rects the acidity of the bowels, and the mercury acta 
upon the liver, and alkaline glands generally, in- 
creasing the powers of the alkaline poles of the 
neinrous battery and decreasing the acid. Mercury 
acts upon the liver, it being the principal alkaline 
pole of the nervous system ; but it also acts equally 
upon all the other alkaline glands, increasing their 
eecretion. Mercury acts beneficially for a few doses, 
but carried farther, the benefit is arrested; and injury 
to the nervous system results. 

629. Niiro-muriatic acid acts dso upon the liver; 
not, however, so certainly or so rapidly as the mer- 

■ curials. It has to be taken some time before the 
efiect is perceived ; it also has to be continued, other- 
wise the effect would wear off. It appears to me to 
act upon the nervous system, by supplying the acid 
secretion to the stomach, thereby removing some of 
the labour from the acid poles, so that more of the 
nerve force accumulates at the alkaline poles, stimu- 
lating them to increased action to neutralize the acid 
the stomach. It has this superiority over the 
\ -mercurial preparations, that it is not depressing, — 

, rather the contrary. It should be given from one to 

[■■two hours after a meal. 

630. Taraxacu7n is but of slight use. It may 
afford a menstruum for the administration of the nitro- 
muriatic acid ; but in case it should excite diarrhcea, 
which it frequently does, it must be omitted; the 

I decoction is the best form of preparation. 
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The nitro-mtiriate of ammonia^ prepared by adding 
the carbonate of ammonia to saturation to the dilute 
nitro-muriatic acid, is an alterative — acts upon the 
liver, and is cooling to the system ; it is not, h.ovr-- 
ever, tonic, but slightly depressing — very much li 
so than mercury — and has not the after mal-effects 
of that mineral; it stimulates the secretions power- 
fully, and is very useful in mild fevers, allowing a 
rapid recovery; it should be given in doses of from 
XX. minima to 3J., every three hours, in a httle water, 
and should be continued until the skin is moist, the, 
kidneys act, and the bowels have been relievec 
when it should be discontinued. 
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OH THE ACTION OP QDIHINB. 

631. This most powerful of all medicines 
upon the ganglionic system of nerves, is but little 
understood; and, although it has been in use so many 
years, its true mode of action has not yet been ma.de 
out ; empirically, it is given in large single doses, to 
prevent periodicity in fevers, and in small repeated 
doses it is given as a tonic. Its use is becomirtj 
more general in the treatment of fevers ; but its th( 
rapeuticB are little understood. 

632. It appears to me to act chiefly upon the nu- 
nute arteries, through the nerves of the ganglionw 
system, supervising their muscular contraction, there- 
by balancing the supply of blood to all the tissues, 
glands, and systems. In the twenty-four hours the 
blood accumulates in the glands, organs, &c., at' 



ie 

to fl 

1 

ii<^^| 




MEDICINAL PREPARATIONS. 



291 



I certain times, and for certain periods ; according, in 
I the first place, to laws laid do^vn by nature, and 
I secondarily, to habit. 

633. These local congestions, or determinations of 
I blood, depend upon many causes, — to the ingestion 
of food, to secretion, to excretion, to the nutrition of 
the part, to mental emotions, to exercise, &c. ; but 
during health these congestions last but a time; the 
blood by degrees is removed, by the contraction of 
the small arteries stopping to a certain extent the 
supply, by the tonicity of the tissue itself not re- 
quiring the arrest of blood for secretion, nutrition, or 
whatever the cause may be. 
L 634. For, tissue, wliich is formed from the melted- 
I down blood-corpuscles, is always en rapport with the 
blood and nerves, and has the power of attracting the 
blood to it, or of hastening its circulation, according 
to its own requirements ; so that local congestions are 
la consequence of health ; they are but temporary, and 
l^t a certain time, and after their removal the part 
I less supplied with blood. 

635. The congestion depends upon two causes, — the 
ncrease in the calibre of the small arteries, allowing 
mA larger supply of blood to pass, and the attraction of 
he part itself for the blood. The congestion is re- 
noved by the part no longer attracting the blood — in 
Bact, repelling it — and the contraction of the minute 
artery not allowing so large a supply of blood. Now 
it can be easily understood, that by lowering the 
powers (from whatever cause) this tonicity, 
the muscular coat of the 
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arteiy, may be impaired, as in ague, or may be entirelyJ 
lost, as in inflammation. 

636. The action of quinine corrects this want < 
tonicity, imparting to the part, and to the musculaf 1 
coat of the artery, that which it wants ; it is there-r 
fore a stimulant to the peripheric terminations of'j 
the ganglionic system of nerves, as well as to the ( 
minute ganglia themselves, not by imparting an m--J 
creased supply of nerve force, as an alcoholic stimu- 1 
lant would, but by producing certain molecular! 
changes in the ganglia, thereby increasing their j 
power of induction. 

637. Quinine, therefore, would be only of secondary 
utility in diseases where the blood is primarily 
affected, the nervous system suffering in consequence. 
This is proved in certain forras of anaemia and chlo- 
rosis, where iron ia of benefit ; for until the iron is J 
given, quinine is not of the slightest use. Again: in I 
low fevers, until after the use of stimulants, to supply I 
tbe nerve force, the inductive power of quinine is of 1 
no use. Again: in inflammatory fevers, where there 
is rather an increase of nerve force, quinine is of no J 
benefit — in fact, detrimental. In hysteria, where j 
quinine might be expected to be beneficial, it ia 1 
seldom, in the early stages of treatment, of any J 
benefit. Wlien tlie attacks are over, to increase the. J 
powers of the system, it is useful. 
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On the Action of Opium upon the System. 

638. Opium acts primarily on the nervoiia ayatem; 
it increases the inductive power of the ganglia, not 
only of the sympathetic, but of the spinal cord, and 
the brain. The person taking it feels invigorated; 
the faculties seem clearer, and he is capable of in- 
creased mental and bodily exertion, requiring less 
food to produce these effects. The dose not being 
continued, a state of prostration follows. 

639. Whilst taking opium, the excretions are 
decreased, there is not so much waste going on in the 
capillary system — that is to say, the inductive power 
of the ganglia is so increased that the usual amount 
of nerve force is not required to produce the same 
effects; therefore the molecular change in the capil- 
laries is lessened. To avoid the prostration following 
its administration, the dose must be continued, and 
increased. 

640. In larger doses, opium, after the stunulant 
effect, produces sleep, which appears to be the metiiod 
of repair of the ganglionic centres, after the molecular 
change excited in tliera by the drug. Opium is most 

■ useful in chronic diseases of depression : given in 
small regularly-repeated doses, continued for a con- 
siderable period, it allows time for other treatment, 
lending a fictitious strength to the nervous system. 

I In almost all the affections I have mentioned, it is 
beneficial ; in small doses, increasing the tone of the 
nerves ; in large, allaying irritability and producing 
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On the Action of Arsenic upon the System. 

641. Arsenic appears to me to act both upon thm 
nerves and blood. It becomes a part of the bloodia 
as it is deposited in moat of the tissues, when takei 
in any quantity. There are some chymiats whi 
assert that it is a normal constituent of the body,! 
The excess taken passes off in the urine. But arsenicf 
acts powerfully upon the nervous system, in ver| 
much the same manner as quinine; for it will cui 
an ague even when quinine fails. 

642. Ague we know to be the result of a malarlousl 
poison, entering the blood with the air we breathed 
it has the power of paralysing for a time the induc^fl 
tiye power of the minute ganglia of the sympathetid" 
system in a specific manner. Quinine probably haal 
the exactly opposite effect, increasing the inductiviSJ 
power ; therefore, where quinine is beneficial, 
enables the ganglia to resist the effect of the poison,! 
Arsenic appears to me to act by destroying the poison ;fl 
meeting with it in the blood, it is an antidote to it.l 
But then arsenic cures chorea. True ; but so doesa 
iron and zinc. These metals afford a something to 
the blood which enables them properly to nourish 
the nervous system, which before was improperly 
nourished, and had lost its equilibrium. This 
regained by the use of these substances. 

643. Arsenic acts principally upon the lining and 
covering tract, the skin, and mucous membrane. Iii 
medicinal doses, it acts chiefly upon the skin, im-J 
proving its secretion, and remedying any diseaf 
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there may be present. It also acts upon the mucous 
passages, increasing their tone, and arresting morbid 
secretions, replacing them with the natural. In 
doses, the action is changed; heat and 
iss IS experienced in the skin, throat, and ali- 
mentary canal; diarrhceais induced with much pain; 
and a general langour pervades the body. 

644. Arsenic should not be persisted in beyond a 
certain time. As long as it is doing good it may be 
continued; but when the benefit has ceased, then it 
should be discontinued ; or if it does no good after a 
few days, it should not be persisted in ; or when the 
specific congestion of the conjunctivaj has com- 
menced, or dryness and heat in the oesophagus, it 
must be stopped at once. 

645. It is not a drug like quinine, that almost 
any dose may be given without danger, or may be 
persisted in for any time. Arsenic is a useful drug 
in careful hands, but dangerous where not watched. 
It should never form the ingredient of a prescription. 

646. And I must say a word or two here upon 
prescriptions. A patient sees a physician, obtains a 
prescription, with proper directions given at the time. 
It does liim a great deal of good, and he leaves 
London. That prescription is set aside with, perhaps, 
many others, carefully docketed " Very valuable — 
just the thing for me." If a friend is ill, or he 
himself should again be ill, he does not send for a 
medical man : no ! he has got a prescription from a 
London physician, for which he paid a guinea, or 
perhaps many guineas, which of course enhances its 
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value in his eyes ; he will take that, as it agrees with J 
him so well, or he will lend it to a friend. 

647. To his astonishment, it not only has not tli© i 
effect it had before, but he becomes daily worse, and' [ 
has at last, when he is half poisoned, to send for his i 
medical neighbour. This is no exaggeration. I 1 
have met with many who have twenty, thirty, or | 
more pet prescriptions, which they take occasionally, f 
when tliey are ill, hapliazard, or to the best of their I 
knowledge. Now, where a prescription contains f 
arsenic, mercury, &c., the injui-y that may be done, | 
perfectly innocently, by all parties, must be apparent* 

On the Mode of Action of Stjydmia. 

648. This most powerful drug acts by increasing i 
the inductive power of the cord and cerebellum, and- ] 
gives the power of originating muscular contraction , 
to those centres. It also increases the reflex function i 
of the cord to a great degree. It affects the gan- i 
glionic system in the same manner that it does the 
cord, except that each ganglia is an independent i 
centre, supervising the reflex action ol" the part over ' 
which it exerts its influence, so that in sraall doses it 
may act locally, upon the stomach alone, without ' 
affecting the whole system, as is the case where the i 
cord is influenced by it. 

649. In minute doses, it is very advantageous in | 
an atonic condition of the stomach, lending tone, and, 
with other drugs, stimulating the secretion of the J 
gastric juices. I say with other drugs, because I i 
believe strychnia merely stimulates the centres of J 
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motion, — those that excite; the contraction of mus- 
cular fibre. There are few drugs more beneficial in 
anienua than strychnia ; but it requires careful watch- 
ing, and should be administered in minute doses, 
two or three times a-day. The dose must be increased 
when we wish to act upon the cord. 

650. In combination with rhubarb, it is a good 
stomaehic. I usually give it about a quarter of an 
hour before food. In hysteria, strychnia is very bene- 
ficial, and is the only decided tonic that can be relied 
upon in that aifection. It may be given at any time, 
and is most useful in the atonic forms of that com- 
plaint. It appears to act by re-estabUshing the ■ 
equilibrium of the nervous centres, and restraining 
the nerve force within their proper ganglia, not 
allowing the sudden rush and accumulation of nerve 
force upon one centre, or system of centres, which is 
the peculiarity of hysteria. 

TOE THERAPEUTICS OF GALVANISM AND ELECTKO- 
MAGNETISM. 

651. In all the diseases of which I have treated, 
the tone of the nervous system being lowered, or its 
equilibrium upset, the stimulus of electricity is valu- 
able. I am accustomed to make use of it, in many 
caaes, as an aid to other treatment. I do not think, 
alone, that it would cure any disease ; but as an aid 
I have much confidence in it. It is a powerful stimu- 
lus to the jaded nerves, increasing their irritability 
and lending tension to the centres. 

652. Electricity prevents the coagulation of the 
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blood, as has been proved by Schabeler and others. 
It is a powerful exciter of the secretions, by increasing 
the flow of blood through the part, as may be seen in 
the frog's foot under the microscope, and may be 
practically proved by applying the poles to the cheeks, 
in the neighbourhood of the salivary glands,' when an ' 
increased flow of saliva is set up. 

653. Innumerable experiments by Galvani, Mat- 
teucci, and numberless other observers, prove that 
the nerves and centres are stimulated by the passage 
of electricity through them ; the only difficulty 
at the present time being the mode of administer- 
ing the stimulus, and of confining it to certain J 
tissues or organs, and this has not, I believe, yet 
been solved. 

654. Electi-icit}' as generated by chemical decom- 
position is that of which I speak, as large quantities 
can be procured ^vith ease, large quantities being re- 
quired. Thirty pairs of plates are sufficient for any 
medical purpose, and they need not be very large- 
three inches square being sufficient. Smee's battery ia 
a convenient form : this should be attached to an in- 
terrupter, when the electricity generated does not J 
pass in a continuous current through the body, but 
in small, interrupted, intensified currents. 

655. The most convenient and portable is the j 
electro-magnetic apparatus, in which the electricity 
generated is intensified by induction through a long 
coil of wire, and applied in this form. The two 
methods are required for different purposes. I con- 
sider the induced and intensified current is most ' 
"•litable for stimulating old paralysed muscles and J 
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the nervous system of the cord; the interrupted 
electrical current, for stimulating the sympathetic 
system of nerves, as the violent shocks of the induced 
current would be too severe for these nerves. 

656. To prove that an interrupted current is most 
suitable for stimulating the nerves of motion — those 
supplying muscles — the experiments of MM. Longet 
and Matteucci may be adduced, — that "During the 
time the circuit is closed the muscles are quiescent, 
but that at the commencement and cessation of the 
flow of electricity contractions are excited." 

657. Through the ganglionic nerves the current 
passes more slowly, as each centre acts as an inter- 
rupter. A continued current, or merely a simple 
interrupted current, may be applied to this system. 
Matteucci, in his experiments, finds that muscular 
contractions (in muscles controlled by the sympa- 
thetic) do not conamence immediately upon tlie 
closure of the cu-cuit, but some time after, and con- 
tinue after the current has ceased, 

658. In the administration of galvanic electricity 
for medical purposes, it must not be forgotten that 
the skin is an exceedingly bad conductor, and that a 
certain amount of intensity is required to cause the 
current to penetrate it, otherwise it will merely 
wander over the surface, the fluid being conducted to 
the other pole by the aid of the perspiration always 
induced by galvanism ; therefore the intensity should 
be in all cases sufficient to cause a pricking sensation 
at the positive pole : this is assisted by moistening the 
surface upon which the poles are placed with some 
saline or acid solution. 



659. The interrupted current should be only used 
during short periods, as It exhausts the irritability of 
the nerves, although stimulating them at the time. 
The quantity to be administered, and for how long, 
can only be acquired by practice : from ten minutes 
to commence with, to an hour, and then again gra- 
dually lessening the time, is the most useful plan. 

660. In cases where a continued supply of the gal- 
vanic stimulus is required, the method of proceeding 
is, — after the muscles have ceased to respond to the 
stimulus, alter the situations of the poles of the 
battery; place the positive pole where the negative 
was before, and vice versd, the muscles will imme- 
diately respond to the fresh stimulus. This is founded 
upon the rule laid down by Matteucci, — " The electric 
current restores the excitability of a nerve which has 
been exhausted by a reverse current." 

661. The method of administering galvanism, or 
electro-maguetisro, to the jaded nervous system is as 
follows. I am accustomed to commence with a Pul- 
vermacher's chain of the highest power, from it3 
ready portability enabling it to be carried to the 
patient, if required, without trouble. Tliis is excited 
with a little vinegar ; and with directing wires the 
negative pole is applied to the cervical vertebra, a 
small piece of moistened flannel being placed between 
the metallic disk and the skin. 

662. The positive pole is placed to the pit of the 
stomach, a larger piece of moistened flannel being 
used, and a piece of metal, the size of the palm of the 
hand without the fingers, acting as the \iolv. Upon 
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the first administration this may be kept applied from 
five to ten minutes, and then, the poles changed — tlie 
positive to the neck, the negative to the pit of the 
stomach, for the same time. At each visit the time 
should be prolonged by five or ten minutes. When 
relief has been gained, the electro-magnetic appa- 
ratus may be made use of, and more jjowerful cur- 
rents transmitted, feeling the way cautiously. When 
the amount of benefit expected has been derived, 
then galvanism should be discontinued as gradually 
as it was commenced. 

663. I may, without exaggeration state, that there 
18 more benefit to be derived from galvanism than 
any single remedy I am aware of, and that, as an 
aid to other remedies, it is invaluable. Dr. Wilson 
Philip, Dr. Golding Bird, Dr. Pereira, and numerous 
renowned foreign physicians, have made use of gal- 
vanism as an aid to medicine ; and why it has fallen 
into disuse, or merely used es -professionally, I am at 
a loss to discover. I expect much from it, especially 
if a better method of administering it to particular 
internal organs can be discovered, and I do not 
despair of this. 

664. With a good apparatus, it is very manageable, 
and easy of administration ; a current, so delicate as 
not to be perceived by the nerves of sensation, or one 
that could kill an animal by one shock, can be gene- 
rated by the same battery, merely requiring regula- 
tion, and that of the simplest description. 

665. If we wish to stimulate the nerves of sensa- 
tion, an interrupted current, applied with the aid of 
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a metallic conductor to the dried part, is the mode of 
proceeding; if the nerves of motion, an interrupted 
current, applied with a metallic conductor to the 
moistened skin ; if to the deeper organs, or the gan- 
glionic system of nerves, an interrupted current, 
applied over a large moistened surface by the aid of 
water, an acid, or a saline solution. 

666. The continued current, in a uniform direction, 
is used in acute neuralgia, where the nerves are over- 
excited, and care must be taken that the positive pole 
be applied to the painful spot, and the negative as 
near the nearest centre as possible; and no change 
must take place in the direction, otherwise the pain 
will be renewed. 

667. The cure is effected by deadening the sensi- 
bility of the nerve, which from some cause or other, 
has been over-excited ; and it appears to me that this 
so-called hypei'iesthesia of the nerve, or over-excita- 
bility or sensitiveness, arises from paralysis of the 
ganglia, or centre supervising that nerve; and that 
the nerve force, instead of being received by the 
ganglia and conducted away, is retained within the 
nerve and its peripheric terminations, and pain is the 
result. But the increased supply of electricity forces 
its way through the ganglia, and relieves the pain. 
Of course this does not apply to pain arising from 
inflammation or injury to a part, or reflected pain, 
but to what has been termed neuralgia. 

668. It must not be forgotten that the current 
enters the body at the positive or zinc pole, and is 
removed at the negative or copper, so that a current 
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may be directed from tlie centre to tte circumference, 
or vice versd. In stimulating nerves of sensation, the 
positive pole must be placed at the periphery, the 
negative at the centre, and the current must be inter- 
rupted. In soothing nerves of sensation, the direction 
must be the same, but the current must be con- 
tinuous. In stimulating nerves of motion, the posi- 
tive pole must be placed at the centre, the negative 
at the circumference, and the current must be inter- 
rupted: in soothing, the current must be in the 
same direction, but continuous. 

669. We have more difficulty in dealing with the 
ganglionic system; and I am now engaged upon 
experiments directed to the elucidation of this sub- 
ject. The rules are the same as those laid down 
above, there being required more nicety in the appli- 
cation to penetrate to the ganglionic centres. Moist 
and acid conductors must be used, and it is very 
possible that the electric bath will be found the most 
efficacious mode of administration, when we wish to 
stimulate or soothe the whole system; but when one 
organ is to be soothed or stimulated, there is un- 
doubtedly much study and many experiments to be 
entered into before any certainty of therapeutic 
influence can be obtained. I have, however, seen 
quite enough benefit derived from galvanism (chemi- 
cal electricity) to encourage me to perseverance in 
the study of this powerful and beneficial agent. 

670, According to the theory I have hazarded, of 
the production of nerve force generated in the capil- 
laries, and made use of by the cord and brain, the 
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mode of stimulating this process would be, by inter- 
rupted currents being applied to the whole surface of 
the body, and passing off by the spinal cord at the 
back of the neck. To effect this, a wooden bath^ 
should be used, with a strip of metal running alli 
round it, or along the bottom, so as not to touch the 
body; to this the positive pole of a rather powerful 
battery must be attached ; electricity will enter the 
body at every pore, with the acidulated or saline ] 
solution, and may be removed by the negative pole | 
at the neck, twenty or thirty tiraea a minute, by anj 
interrupter, either in the hands of an attendant, orj 
the patient. 

671. This is one method of stimulating the gan- | 
glionic system, and may be effected without much J 
trouble in the patient's own bed-room ; but it may bo J 
done in a less perfect manner in a foot-bath, or 1 
the aid of cloths damped with acidulated water and I 
placed over certain parts, a large metallic conductor I 
being used. 

672. To mention all the various methods by which I 
galvanic electricity may be applied, would require 1 
more space than I can afford ; the outline being given, I 
each observer can experiment for himself so as to I 
obtain a ready method of administering the fluid. 
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cloth, 69. 

This work emhraces an account of the Remedies, titemaJ ond inlcmal, employed by 
(he Author ; the mode of their Preparation and Application. 



DR. FEN>Ar|CK. 

ON SCEOFULA iKD CONSUMPTION. 0Ier6,m.n', Soro mrct, 
Catarrh, Cmup, Bioncliitis, Asthma. Fcnp. Sto., Si. 6d. 



MR. FEROUSSON. F.R.8. 

A SYSTEM OF PRACTICAL SURGERY; with numerous mua- 

tiBtians DD Wood. Fourth Edition. Fcap. Svo. cloth, 12i. S4. 
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SIR JOHN FORBES, M.D., D.O.L. (OXON.). F.R.3. 

NATIJKE AND ART IN THE CURE OF DISEASE, second 

Edition. Post Bto. cloth, 6s. 



DR. D. J. T. FRANCIS. 

CHANGE OF CLIMATE ; conaidered as a Remedy in Dyspeptic, Pul- 
monary, and olher Chronic AffectioDs; with an Account of llie most Cligiblo PUcea of 
ReaidGDce for InvdidB in SjAin, FoTtugal, Algeria, &c, at dilf.'ront Seasons of the Year; 
and an Appondis on the Mineral Springs of the Pyrenees, Vichy, and Aix Ics Bains. 
PostSvo. cloth, S«.6rf. 

C. REMIQIUS FRESENIUS. 

ELEMENTAET INSTRUCTION IN CHEMCAL ANALYSIS, 

AS PRACTISED IN THE LABORATORY OF OIESSEN. Edited by Ltovo 
Bullock, late Student at Oiessen. 

QoiLiTATivg; Fourth Edition. Bto. cloth, 9i. 

SecDttd Edition. Syo. doth, ISi. 



MR. FOVilNES, 

i A MANUAI OF CHEMISTRY; "with l 

Sixth Edition. Fcap. Bvo. cloth, 12s. 6d. 
Edited hy H. Bebce Johkb, M.D., F.R.S., and A. W. HoFMiNN, Ph.D., F.R.S. 



Ulustratious ou Wood. 



CnEMISIEY, AS EXEMPliraUG THE WISDOM AND 

BENEFICENCE OF GOD. Second Edition. Fcap. 8yo. cloth, 4i. 6d. 

LNTRODUCTIOK TO QUAlITATinE ANALYSIS. Pci s™. cloth, 2.. 

CHEMICAL TABLES. Folio, prke 2.. 6d. 



t3R. FUt-LER. 

ON EHEUMATISM, BHEUMATIC GOUT, AND SCIATICA: 

their Pathology, SymptomB, and Treatment. Second Edition. Bvo. cloth, ISs. 6d. 



DR. OAIRONER. 

ON GOUT ; its History, its Causes, and its Cure. Tliird Edition. Post 

Bid. cloth, By. 6d. 



W1R. OALLOWAY. 



THE FIRST STEP IN CHEMISTRY. Second Edition. Fcap. Svo. 

cloth, Si. 

CHEMICAL DIAGRAMS. On Fonr large Sheets, for School and 

Lectujc Rooms. 5s. 6i the Set. 
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MR. ROBERT GARNER. F.L.S. 

EUTHERAPEIA ; or, an examination of the principles f, 

OF MEDICAL SCIENCE, inclnding Researches on the Nerrous System. IDuatraled 
with 9 EogrHvings on Copper, end EngmTingB on Wood. Svo. cloth, Bt. 



DR. QARRETT. 

ON EAST AND NORTH-EAST WINDS; the Nature, Treatment, and 

Prereudan of their Suffotating Effects. Fcap. Bto. doth, 4s. Bd. 



FEMORAL RUPTDEE: ITS ANATOMY, PATHOLOGY, AND 

SURGERY. With a Neiv Mode of Operating. 4to., Plates, lOs. 6d. 



A MEMOIR ON INDOLENT ULCERS. Post 8vo. doii,, 3*. &d. 



DR. GRANVILLE, F.R.S. 

ON SUDDEN DEATH. Post svo., 2*. m. 



MR. GRAV, M.R.C.S. 



PRESEUTATION OF THE TEETH indispensable to Comfoit and 

Appearance, Health, and Longevity. IBmo. cloth, .Is. 



MR. GRIFFITHS. 



CEEMISTET OF THE FOIHI SEASONS -Spring, Summm-, ''• 

AutQmn, Winter. IlluBtTBled with Engmvinga on Wood. Second Edition. Foolicap 
Svri. cloth, 78. 6rf. 



THE WATER CURE IN CHRONIC DISEASE: an Exposition of 

the Cauaea, Progreas, and Tenninatinna of variout Quonic Diseases of the Viseflm, Nerroaa 
SfBtem, and Limha, and of their Treatment bj Water and other Hygienio Meani. 
Fifth Edition. Foolscap 8vd. eewed, 2>. Sd. 

THE SIMPLE TREATMENT OF DISEASE; dedaced from the 

Methoda of Espectancy and Revulaion. 1 Bmo. cloth, is. 



HOOPER'S PHYSICIAN'S VADE-MECUM; Oli, MANUAL OF 

THE PRINCIPLES AND PRACTICE OF PHYSIC. New FJition, considcrahly 
enlarged, and rewritten. Foolscap Hto. cloth, IBs. Gd. 

BUI'S nOSPITAL EEPOKTS. Third Seri». Vols. I. to in., 8™., 

7<. Gd. each. 
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DR. HABERSHON. 

OBSEPvTATIONS ON DISEASES OF THE ALIMENTARY 

CANAL, CESOPHAGUS, STOMACH, C^CUM, and INTESTINES. B^o. doth, 
10(. 6d. 

DR. MARSHALL' H ALU F.R.S. 

PRONE AND POSTURAL RESPIRATION IN DROWNING 

AND OTHER FORMS OF APNtEA OR SUSPENDED RESPIRATION. 
Post Sto. clotb. 5i. 

PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDI- 

CINE. Port 8io. clotfa, S3. 6d. 
DITTO. S*"™!! &tf«. Post 8ro. cloth, Btr. Grf. 

DR. O. RADCLYFFE HALL. 

TORQUAY IN ITS MEDICAL ASPECT AS A RESORT FOR 

PULMONARY INVALIDS. Poet Bro. cloth, Sj. 



MR. HARDWICH. 

A MANTJAl OF PHOTOGRAPHIC CHEMISTRY. Fourth 

Editian. Foolacap Btd. cloth, 6j. 6d. 

MR. HARE, M.R.C.a. 

PRACTICAL OBSERVATIONS ON THE PRETENTION, 

CAUSES, AND TREATMENT OF CURVATURES OF THE SPINE i with 
EngraiioSB, Third Edition. Bio. cloth, Gs. 



MR. HARRISON, F.R.C.8. 

THE PATHOLOGY AND TREATMENT OF STRICTURE OF 

THE URETHRA. Bvo. cloth, 7s. Krf. 



MR. JAMES B. HARRISON, F.R.03. 

ON THE CONTAMINATION OF WATER BY THE POISON 

OF LEAD, and its EffetU oq the Human Bodj. Foolscap Sto. ololh, 3i. 6d. 



DR. HARTWIG. 



ON SEA BATHING AND SEA AIR, Fcap. svo., 2,. crf. 

ON THE PHYSICAL EDUCATION OF CHILDREN. Fcap. 

8vo., 2>. 6d. 



DR. A. H. HAS S ALL. 

THE MICROSCOPIC ANATOMY OF THE HUJIAN BODY, 

IN HEALTH AND DISEASE. lUoBtmtad with Seteral Hundted Drawinjrs in 
Colour. Two toIb. Bto. cloth, £1. 10s. 
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MR. ALFRED HAVILANO. M.R.O.9. 

CLIMATE, WEATHER, AND DISEASE; being a Sketch of to 

Opinions of ttip moat celebrated Ancient and Modem Writers with regard to the Inflnencfl 
of Climate and Weathtt in producing Disenae. With Fodr coloured EngiaTings. Uvo. 

OH THE ACTION OF MEDICINES' IN THE SYSTEM. 

Being Ite Prise Ebbiij to wUch tie Medical Society of London awarded the Fother- 
gillion Cold Medal for Ij<52. Second Edition. 8vd. cloth, lOi. 



MR. HIGGINBOTTOM, F.R.S., F.R.C.S. 

AN ESSAT ON THE USE OF THE NITRATE OF SILVER 

IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS. Second 
Edition. Price 6«. 

ADDITIONAL OBSERVATIONS ' ON THE NITRATE OF SIL- 
VER; with fuU Directions for its Use ae a Therapeutic Agent, Bvo., 2j, 6d. 

MR. JOHN HILTON, F.R.a. 

ON THE DEVELOPMENT AND DESIGN OF CERTAIN FOR- ' 

TIONS OF THE CRANIUM. Illuslraled with Plates in Lithography. Bvo, doth, Cs. 



DR. HINDS. 

TEE HARMONIES OF PHYSICAL SCIENCE IN RELATION 

TO THE HIGHER SENTIMENTS; with OhBcrvationa on Medical Studiea, and on 
the Moral and Scientific Relationa of Medical Life. Post Bvo., clotl, Ss. 

DR. DECIMUS HODQSON. 

THE PROSTATE GLAND, AND ITS ENLARGEMENT IN 

OLD AGE. With 12 Plataa. RojqI 8to., cloth, 69. 



MR. LUTHER HOLDEN, F.R.O.S. 

HUMAN OSTEOLOGY : with Plates, showing the Attachment of the 
Muacles, Second Edition. 6to. cloth, 16s. 



DR. O. CALVERT HOLLAND. 

THE CONSTITUTION OF THE ANIMAL CREATION, e^^prc^scd 

in Stmctural Appendages, as Hair, Homa, Tuake, and Fat. 8yo. doth, lOs. Gd. 



MR. C. HDLTHOUSE. 

LECTURES ON STRABISMUS, deUvered at the Westminster Hospital. 

Bvo. doth, 4s. 
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DR. W. CHARLES HOOD. 

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI- 

NAL LUNATICS. 8to. doth, 6i, Bd. 



MR. P. HOOD. 

THE SUCCESSFUL TREATMENT OF SCARLET FEVER i 

also, OBSERVATIONS tlN THE PATHOLOGY AND TREATMENT OF 
CROWING INSPIRATIONS OF INFANT-^. Poal 8vo. cloth, 6s, 



DR. HOOPER. 

THE MEDICAL DICTIONARY; containing an Explanation of the 
TenoB used in Medidiie and the CoIlBtfial Sciences. Eighth Edition, indited by 
Klbin Goamt, iSjy. Bro. cloth, 3Di. 



MR. JOHN HORSLEY. 

A CITEOHISM OP CEMICAl PHILOSOPHY; WneaF.mili., 

Expoailion of tho Principles of Chemistry and PhjBio. With Engravings on Wood. 
Designed for Iha Use of Schools and Private Teachers. Post Bvo. doth, 6e. Sd. 



DR, HUFELAND. 

THE ART OF PROWNGING LIFE. A N.w Edition. Edited 

by Ehabuus Wilson, F.R.S. Fnolacap 8vo., 2a. W. 



DR. HENRY HUNT. 

ON HEARTBURN AND INDIGESTION. Svo. cioib, 5.. 

MR. T. HUNT. 

DISEASES OF THE SKIN: a Goidc for their Treatment and Pro- 
Tontion. Second Edition. Fcap. Rvo., 2:. Sd. 



□R. INMAN. 

THE PHENOMENA OF SPINAL IRRITATION AND OTHER 

FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM EXPLAINED, 
and a Rational Plan of Treatment deduced. With Plates. Hvo. cloth, 6s. 



DR. ARTHUR JACOB, F.R.C.S. 

A TREATISE ON THE INFLAMMATIONS OF THR ETE-BALL. 

Foolscap 8vo. cloth, 59. 

DR. JAMES JAOO, A.B., CANTAS.^ M.B., OXON. 

OCULAR SPECTRES AND STRUCTURES AS MUTUAL EXPO- 

NENTS, Illnatrated with Engravings on Wood. 8yo. cloth, 6s. 



DR. HANDFIELD JONES, F.R.S. 

PATHOLOGICAL iND CLINICAL OBSERVATIONS RESPECT- 
ING MORBID CONDITIONS OF THE STOMACH. CalonredPlates,8vo.cloth, fls. 
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DR. HANOFIELD JONES, F.R.S, & DR. EDWARD H. S<EVEKINQ. 

A MANUAL OF PATKOLOGICAL ANATOMY, niustraie,! with 

nimierous EngravingB on Wood. Foolscap Sva. eloth, 12?. SJ. 

MR. VA'HARTON JONES, F.R.S. 

A MANTJAJ. OF THE PRINCIPLES AND PRACTICE OF 

OPHTHALMIC MEDICINE AND SURGERY; illiiatraled with Engrayings, plain 
and coloured. Second Edition. Foolscnp 8to. cloth, 12i. &<. 

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY, 



DEFECTS OF SIGHT : their Nature, Canses, Prevention, and General 
Management. Fcap. Rvo. 23. 6d. 

A CATECHISM OF THE MEDICINE AND SURGERY OF 

THE EYE AND EAR. For the Qinical Vie of Hoepilal Students, Fcap. Bvo, 2i. W. 
DR. BENCE JONES, r.R.S. 

MULDER ON WINE. Foolscap 8vo. doth, 6s. ! 

ON ANIMAL CHEMISTRY, in its relaUon to STOMACH and RENAL 
DISEASES. Bvo. dolh, 6s. 

MR. JUOD. 

A PEACTICAL TEEATISE ON TIHETHEinS AND SYPHI- 

LIS : including Observationa on the Power of the Mcnslruoua Flulii, and of llie Dis- 
chargo from Leucorrh<ea and Sores to produce Urethiitia: with it variety of Enun^ika, 
EiperimqntB, Remediea, and Cures. Byo. cloth, £1.5(. 



UNSOUNDNESS OF MIND CONSIDERED IN RELATION TO 

THE QUESTION OF RESPONSIBILITY IN CRIMINAL CASES. Uvo. cloth, 



DR. LAENNEO. 

A MANUAL OF AUSCULTATION AND PERCUSSION, Trans- 
lated and Edited by J. B. Sbahpk, M.R.C.S. 3s. 



DR. HUNTER LANE, r.l_8. 

A COMPENDIUM OF MATERIA MEDICA AND PHARMACY; 

adapted to the London PhannacopiEia, IFIjI, ombodjing all the aeiv French, Amtrican, 
and Indiaji Medicines, and ulao comprining a Siimraary of Practical Tuxiculogy. Second 
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HYDROPATHY: OR, THE NATURAL SYSTEM OF MEDICAL 

TREATMENT. An Kspbinatory Essay. Post Hvo. dnth, 3s. Sd. 



MR. LAURENCE, F.R.C.3. 

THE DIAGNOSIS OF SURGICAL CANCER. The Liston Prizo 

Esfay for 1054. Plales, Svo. dolh, 4a. 6d. 



MR. LAWRENCE, F.R.S. 

A TREATISE ON RUPTURES. The Fifth Edition, coMiderably 



OR. EDWIN LEE. 



THE EFFECT OF CLIMATE ON TUBERCULOUS DISEASE, 

milii Noticoa of the cMef Foreign Places of Winler Resort. Small 8to. doth, 61. 



THE WATERING PLACES OF ENGLAND, CONSIDERED 

with Reference to their Medical Topography. Third Edition. Foolscap Bvo. cloth. 



THE BATHS OF GERMANY, FRANCE, & SWITZERLAND. 

Third EdilioiL Post Btd. cloth, 8s. 6rf. 

THE BATHS OF RHENISH GERirANY. Post 8vo. doth, 4*. 



MR. HENRY LEE, F.R.C.S. 

PATHOLOGICAL AND SURGICAL OBSERTATIONS ; including 

an Eamy on the Surgical Treatment of Hemorrhoidal Tumors. Bto, cloth, 7i. 6d. 



DR. ROBERT LEE, F.R.S. 

CLINICAL EEPOETS 01 OTATJAK AND UTEIUNE BIS. 

EASES, with CommentariBS. Foolscap 8™. clolli, 6j. 6d. 

CLINICAL MIDWIFERY : compriaing the Histories of 545 Cases of 
Difficult, Pretematurai, and Complicated Labonr, with CommentarieB. Second Edition. 
Foolscap Svo. doth, 5i, 

PRACTICAL OBSERVATIONS ON DISEASES OF THE 

UTERUS. With coloun-d Plates. Two P.ntta. Imperial 4lo., 7j. Gd, each Part. 



MR. LISTON, F.R.S. 

S PEACTICAL SUEGEEY, Fourth E«tl„,. a™, doth, 28.. 
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LONDON MEDICAL aoCIETV Or OBSERVATION. 

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER 

DEATU. Published by Aulhurii;-. Scmnd Edition. FnolBoip Bvo. doth, 4«. &i. 

ON SCROFULOUS DISEASES. Translated from the French, with 
Addiiioiw by IV, H. Bjnki.vo, M.D^ Phyeician to the Suflblk Oenoral Hospilal. 



RvD. clolb, lOi. Sd. 



SEPH MACLISE, F.R.C.S. 



SURGICAL ANATOMY. A Series of Dissections, Ulaatrating the Prin- 
cipal Regions of iba Human Body. 

The Second Edition, cumplelc in XIII. FauiculL Imperial folio, 5i. each; bonad in 
doth, £3. I2s.; or bound in morocco, £4. 4j. 

ON DISLOCATIONS AND FRACTURES. Thia work win be Um- 

form with tlif Author's "Sorgicnl AnalDmr;"eai:li FaMiculns will contain Four beautifully 
eiKuted Lithographic Drawingi, and be completed in Nino Numbcra. Faaclculns 1., 
imperial folio, ii. 



AN EXPOSITORY LEXICON OF TEE TERMS, ANCIENT 

AND MODERN, IN MEDICAL AND GENFJIAL SCIENCE, including a com- 
plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and prcBcnting the 
correct Pmnuncialinn, Derivation, Definition, and Eiplanation of the Naniea, Analogues, 
Synonymci, and PhintcB {in English, Latin, Greek, French, and Gemmii,) employed in 
Science and coanected with Medicine. Parts I. to VI., price 6s. each. 
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DR. WM. H. MADDEN. 

THOUGHTS ON PULMONARY CONSUMPTION; with an Appen- 
dix on the Climate of Torquay. Post Hvo.ctoth, .^i. 



DR. MARCET. 

ON THE COMPOSITION OF FOOD, AND HOW IT IS 

ADULTERATED ; with Practical Directions for its Analysis. Bto. doth, Gj. ftf. 



THE UNDEECLIFF, ISLE OF WIGHT: its Climate, Historj', 

and Natural ProductiouL Fosl 8to. cloth, t G>, Bd. 



DR. MAHKHAM. 

DISEASES OF THE HFURT: THEIR PATHOLOGY, Diag- 
nosis, AND TREATMENT. Post. Bvo. doth, Bj. 

SKODA ON AUSCULTATION AND PERCUSSION. Post 8vo. 

lib, 6>. 
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MARTIN, F.R.3. 

THE INTLUMCE OF TROPICAL CLIMATES ON EURO- 
PEAN CONSTITUTIONH. OrigLnaJlj by the late JiMEa Johnsoh, M.D., imd now 
entirely rewritten ; indnding Practical Obsetvations on the Diseases of Eurupean InialidB 
on their Return from Tropical Cliraatea. Sevonth Edition. Bvo. doth, 16s. 



ON TEE EXAMINATION OF RECRUITS; iutoadod for the Use of 

Young Medical Officers on Enteiing the Army. Svo. doth, Si. 



DR. MIILLINQEN. 

ON TEE TREATMENT AND MANAGEMENT OF THE IN- 

SANE; with Considerations on Pubhc and Private LunaUc AbjIuhib. ISnio. cloth, 



MR. JOHN L. MILTON, (wl.R.C.S. 

PRACTICAL OBSEEYATIONS ON A NEW WAY OF 

TREATING GONORHHtEA, Willi aume Bemaiks on the Care of Inveterate Caaea. 
8to. cloth, 5s. 



DR. MONRO. 



REMARKS ON INSANITY: its Nature aud Treatment. 8vo. cloth, Gs. 

EEFORM IN PRIVATE LUNATIC ASYLUMS. Svo. doth. 4*. 



ELEMENTS OF PSYCHOLOGICAL MEDICINE; AN Intro- 
duction TO THE PRACTICAL STUDY OF INSANITY. Second Edition. Bvo. 
doth, 10s. 



MR. J. NOTTINGHAM, F.R.C.S. 

DISEASES OF THE EAR. lUustrated by Clinical Obscrvatioas. 
Svo. doth, 12s. 

PRACTICAL OBSERVATIONS ON CONICAL CORNEA, AND 

CD the Short Sight, and other Defects of Vision connected ivilh it. Svo. doth, Gi. S 
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MR. NOUR9E, M.R.CS. 

TABLES FOR STUDENTS. Price One Shilling. 

1. Divisions and CUsacs of tfac Animal Kingdom. 

2. CluBses anil Unlera of the Vertebrnte Suh-kingdom, 

3. ClABaes of the Vegetable Kingdain, Hccoidiiig to the Natural anil Artificial Sf Btem 

4. Table of the ElemcntB, with tlieii Chemical Ki^uIvalcntB and Symbols. 



MR. NUNNELCY. 



A TREATISE ON THE NATURE, CAESES, AND TREATMENT 

OF ERYSIPELAS. Sio. cloth, l(ls. Crf. 



(©jrtorll VtVitUmS. — Edited by Dit, Greenhill. 

I. ADDRESS TO A MEDICAL STUDENT. Second Edition, 1 Brno, cloth, 2j.6i/. 
II. PRAYERS FOR THE USE OF THE MEDICAL PROFESSKJN. Second 
Edition, cloth, 1«. 6d. 
III. LIFE OF SIR JAMES STONHOUSE, BART., M.D. Cloth, 4i.&I. 
JV. ANECDOTA SYDENHAMIANA. Second Edition, 18mo. 2s. 
V. LIFE OF THOMAS HARRISON BORDER, M.D. 18mo. cloth, it. 
VI. BURDER'S LETTERS FROM A SENIOR TO A JUNIOR PHYSICIAN, 

Oir PBOMOTIHG THE BHI.WI009 WBl.I'iKB 01 HIS PiUBSTS. IGmO. BBWcd, 6d. 

Vn, LIFE OF GEORGE CHEYNE, M.D. 1 8mo. sewed, 2i, 6rJ. 
VIII. HUFELAND ON THE RELATIONS OF THE PHYSICIAN TO THE 

IS. QISBORNE ON THE DUTIES OF PHYSICIANS. IBmo. sewed, 1». 
X. LIFE OF CHARLES BRANDON TRYE. 18mo. aewed, U 
XI. PERCIVAL'S MEDICAL ETHICS. Third Edition, IBmo. cloth, 3s. 
XII. CODE OF ETHICS OF THE AMERICAN MEDICAL ASSOCIATION. Sd. 
XIIL WARE ON THE DUTIES AND QUALIFICATIONS OF PHYSICIANS. 
8d. 

XIV. MAURICE ON THE RESPONSIBILITIES OF MEDICAL STUDENTS. 

9d. 

XV. FRASER'S QUERIES IN MEDICAL ETHICS. Sd. 



OR. ODLINO. 

A COURSE OF PSACTICAl CHEMISTRY, EOE THE USE 

OF MEDICAL STUDENTS. Arranged with eipress reference to the Three Months' 
Summer Course. Post 8vo. cloth, 4s, 6d. 



MR. P A O E T. 

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL 

MUSEUM OF ST. BARTHOLOMEW'S HOSPITAL. Vol. I. Morbid Anatomy. 
8vo. cloth, 5s. 
DITTO. VuL II. Natural and Congenitally Mulfonnod SlnietUTM, and Lista ot tho 
Models, Caatt, Drawings, and DLigrauis. 5s. 
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MR, LANOSTON PARKER. 2 

THE MODERN TREATMENT OF SYPHILITIC DISEASES. 

holh Prinuiry nod Secnndnr}'! campKsing tbe Treatment of CanEtituliannl and CiuiSnned 
Syphilil, ly a "oto and BUuceuFut Mothod. Tiiird Uditiun, Bto. doih, lOi. 



MR, JAMES PART, F.R.C.S. 

Tilt: Ml'lDICAL AND SURGICAL POCXET CASE BOOK, 

(lit ihn Rrg!«tialion o( imporlnnl Cmoi in PrivBts Prattiec, nnd to assist llic Studcnl of 
tia>|iilul Pmciico. Second Edition. St. 6d. 



OR. THOMAS B, PEACOCK. M.D. 

ON THE INFLUENZA. OR EPIDEMIC CATAERHAL FEVER 

OP 11U7-8, B»o, duUi, Jj. &!. 



DR. PEREIRA, F.R.S. 

8ELECTA E PILffiSCRIl*Tia Twelfth EdiUon. 24nio. cloth, 5*. 



MR. PETTIGREW. F.R.S. 

ON SUPERSTITIONS coime«wi with Uw nbtoy ind Practice of 
MrdkuMaml Smjaiy. (ivu, clvth, 7i. 



I 



MR. PIRRIE. F.R.S£. 

THE PRINCIPLES AND PRAaiCE OF SURGERY. Wiih 

KngntTiag) oD Wood. Sra. ikKb, Sit 



PHARMAaiPffilA COELBGH RB6ALIS MEDIOORmi LON- 

UlNKXSIS. Sn^aMK^Li ei^tauLii. 

a.!*" ISM. 



PROI^SSORS PUVTTNCR * MOSPRATT. 

IHK USK OF TilE BLOWPIPE IN THE EXAMINATION OF 
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DR. JOHN ROVifLISON PRETTV. 

AIDS DURING LABOUR, iDdadmg the Admbistration of Chloroform, 

ihfl Monagament ot Placenta and Paat-parlum HsEniorrhage, Fcap. Bvo. ololli, 4i. (U. 



SIR WM. PYM, K.C.H. 

OBSERVATIONS UPON YELLOW FEVER, mth a Keview of 

"A Report apon the Diaeasea of the African Coast, by Sir Wn. Boajrari and 
Di. BaiuoH," proving ils highly Contagiaua Powers. PoBt Sro. 61. 



DR. RADCLIFFE. 

EPILEPSY, AND OTHER AFFECTIONS OF THE NERVOUS 

SYSTEM which are mEirked by Tremor, ConvixlsioQ, or fipaatn : their Pathology and 
Treatment. Bto. doth, 5s. 



DR. F. H. RAM8BOTHAM. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AND SURUERY. Illustraled with One Hundred and Twemy Plateg on Steel 
and Woodj forming one thick handsome yolume. Fourlh Edition. Bra. cloth, 23s. 



; PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection 

ofCasea. Second Edition. Bvo. doth, 12i. 



DR. DU BOIS REYMDNO. 

ANIMAL ELECTRICITY ; Edited by h. bence jones, m. d., f.r.b. 

With Fifty Engravings on Wood. Foolscap 8*0. doth, (is. 



OR. REYNOLDS. 

THE DIAGNOSIS OF DISEASES OF THE BRAL\, SPINAL 

CORU, AND THEIR APPENDAGES, Hvo. doth, 8>. 



DR. B. V</. RJCHARD90N. 

THE HYGIENIC TEEATMENT OF PUIMONAUT CONSUMP- 
TION. 8.0. clolb. OB. Sd. 



THE NATIIEE AND TKEATMENT OF GODT. 

Bm. clotfa, lOi. 6d. 



A TREATISE ON DIET AND lEGIMEN. 

Fourth Edition. 2 vuls. past Bvo, doth, i2s. 
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ON THE PHYSIOLOGY AND DISEASES OF "WOMEN, AND 

ON PRACTICAL MIDWIFERY. Byo. cloth, 12». 



□ H. ROTH. 

ON MOTEMENTS. An Espositiun of their Principles and Practice, for 

ihe Correction of the TondeadeB to DiECHse in Intiinc^, Childfanod, and Youtli, and for 
the Cnre of many Morhid AflecticFDB in Adults. lUustratad with nnmoronB Engiavings 
on Wood, Svo. doth, 10s. 



DR. ROWE, F.8.A. 

ON SOME OF THE MORE IMPORTANT DISEASES OF 

WOMEN and CHILDREN, Second Edition. Fcnp. 8vo. clolh, •)!. Gd. 

: NEETOirS DISEASES, LIVER AND STOMACH COM- 

' PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS- 

ORDERS PRODUCED BY TROPICAL CLIMATES. Willi Caees. Fifteenth 
Edition. Feap. 8io. 2i. 6rJ. 



DR. ROVLE, F.R.S. 

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 

With numerous Eugravinga on Wood- Third Edition, Fcap. Oyo. cloth, I2ir. 6d. 



MR. RUMSeV, F.R.O.S. 

ESSAYS OS STATE MEDICINE 8™. d.ih, ic. 6i 



DR, aOHACHT. 



THE MICROSCOPE, AND ITS APPLICATION TO TEGETAHLE 

ANATOMY AND PHYSIOLOGY. Edited ly Frkubrick Curbit, M.A. Emp. 
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MR. SAVORY. 

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- 
NION TO THE MEDICINE CHEST ; comprising Ploin Directions for tl.o Emploj- 
ment of Medicines, with their PropertieB and Doses, and Brief DescripIioDs of the 
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Childn-n, with a Selection of the moei effioBcioue Prescriptions. Intended as a Sonrca 
of Easy Reference for Clergynien, and ftr Fomiliet residing at a Distance from Ptofei- 
aional Assistance. Fifth Edition. ISmo. doth, 5>. 
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MR. SHAW, M.R.C.8. 

THE MEDICAL REMEMBRANCER ; OR, BOOK OF MER- 

OKNCIES : in whicli arc conciwij pointed out tbe Immediate Keidcdiea to be adoplcd 
in ihc Firal MomPWa of Danger from Poisoniag, Drowning, Apopkij, Burns, and olhec 
AccldcnU; with tha Ttfals tor the Princiiwl PoiHinB, and other useful Infonnation. 
Fourth Edition. Edited, with Additions, bj Jonathan HuTcHiNbO.v, M.R.C,S. 32rao. 
cloth, 2s. Bd. 



OR. aiBSON, F.R.S. 

MEDICAL ANATOMT. With colonraJ Plates. Imperial Mo. Faacl- 

cnli I. to V. 5i. each. 



OR. E. H. SieVEKINQ. 

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their 

Cansee, Piithology, and Treatment, Post 8vo. cloth, 7i. 6d. 



MR. SKEV, F.R.S. 

OPEEATIYE SURG-ERT : with ninatrationa engraved on Wood. 8vo. 
cloth, 12(. G<i. 

DR. BMEU-IE. 

. OBSTETRIC PLATES : being a Selection from the more Important and 

I Practical HloBtttttionB contained in ^B Original Work. With Aiiatomical and Practical 

Directions. Sis. cloth, £>. 



MR. HENRY SMITH, F.R.CS. 

ON STRICTURE OF THE URETHRA. Svo. cloth, 7,. m. 



OR. W, TYLER SMITH, 

THE PATHOLOGY AND TREATMENT OF LEUCORRHCEA. 

With Engravings on Wood. 8vo. cloth, 7». 
TEE PERIODOSCOPE, a now InBtrument for determining the Date of 

Labour, and other Obstetric Calculations, with aa Eipliumtian of its Uses, and an Esmj 
on the Periodic Phenomena attending Pregnajicy and Parturition. Uvo, cloth, Is. 



ON TEE MODE OP COMMTJNIOATION OF CHOLERA. 

Second Edition, much Enlarged, imd Illustrated with Maps. Svo, cloth, 7i. 
DR. STANHOPE TEMPLEMAN SPEER. 

PATHOLOGICAL CHEMISTRY, IN ITS APPLICATION TO 

THE PRACTICE OF MEDICINE. TtanaliHed from the French of MM. Bboijeehkl 
and BoWiB. five, cloth, ISs. 
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LECTURES ON MATERIA MEDICA, AND ITS RELATIONS 
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8vo. cloth, fis. 6J. 



CWIR. SQUIRE. 

TEE PHAEMACOPCEIA, (LONDON, EDINBUEGH, AND 

DUBLIN,) arranged in a convenient TahvIar Form, bnth to nuit the Preecribcr for 
comparison, and the Dispeneei for compounding the formulae; with Notes, Ti^Ets, and 
TaUes. 8vo. cloth, 13<. 



OBSTETRIC APHORISMS FOR THE USE OF STUDENTS 

COMMENCING MIUWIFERY PRACTICE. With Engia>-ing» on Wood. Foap. 
Sni. cloth, Ss. Bd. 



A MEDICAL MANUAL FOR AP0THECAR1"ES' HALL AKD OTHER MEDICAL 

BOARDS. Eleventh EdiUon. 12mo. cloth, lOs. 



GliEGOKI'S CONSPECTUS MEDICINJ; THEORETICS, Tho Firat Part, coa- 

taining the Original Text, witli an Ordo Veibonim, and Literal Tnuulatioo. 12nia. 



A TEXT-BOOK OF MATERIA-MEDICA AND THERAPEOTICS, 12mo. cloth, 7s. 

PIRST LfflES POR CHEMISTS AND DRUGGISTS PREPARKG EOR Ex- 
amination AT THE PHARMACEUTICAL SOCIETY. Second Edition. 
IBuio. duth, 3s. UJ. 



MR. STOWE, M.R.C.S. 

t t A TOXICOLOGICAL CEAET, exhiWtitg »t on. ™. tbe SyopWrn., 

Treatinenl, and Mode of Detecting the various Poisoiiij, Mineral, Vegetable, and AnimaL 
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Eleventh Edition. On Sheet, 2a.; mounted on Roller, £1, 
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lATHUL cmiTATDKE OF THE SPINE: 

TraaQDenL Uto, cluth, 4i. 
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OR. ALFRED 3. TAYLOR, F.R.S. 

A MANUAL OF MEDICAL JUEISPRUDENCE. Fifth Edition. 

Fcap. Uvo. cluth, 12j. Sd. 

ON POISONS, in relation to MEDICAL JUEISPRUDENCE AND 

MEDICINE, Fcnp. Byo. cloth, 12s. 6A 



DR. THEOPHILU3 THOMPSON, F.R.8. 

CLINICAL LECTUEES ON PULMONAET CONSUMPTION. 

With Plates. Bvo. cloib, 7j. GJ. 

LETTSOMIAN LECTUEES ON PULMONARY CONSU^IPTION ; 

with Remaiks on Miccoscof leal IndiiatiDas, aai on Cocoa-nut Oil. Post Svo., 2i. Cd. 



DR. THOMAS. 



THE MODERN PEACTIGE OF PHYSIC; exHbitmg the Symp- 

loms, Cnnsos, Morbid Appcarancua, and Treatment of tho DiaeaecB of bII ClimaHiB. 
Elavcuth Edition. Keviwd by Alukhhon rBiUPioS, M..D. 2 vols. Bto. doth, aUs, 



HENRY THOMPSON, M.B. LOND., F.R.C.S. 

STRICTUEE OF THE URETHEA; its Pathologj and Treatment. 

The lust Jacksoniau TnatiBa of the Rojal CoU,:go of Surgeone, With Platci. Bvo. 
doth, lOi, 



ON DISEASES OF WOMEN AND OTAEIAN INFLAM- 

MATION IN HELATION TO MORBID MENSTRUATION, STERILITY, 
PELVIC TUMOURS, AND AFFECTIONS OF THE WOMB. Second Edition. 
8yo. cloth, 9,. 

THE CHANGE OF LIFE IN HK^LTII MD DISEASE: a 

Practical Trentiae on tha Nervous and other AffecUona iiicideulal to Women lit the Dedine 
of Life, Second Edition, Ovo. dotli, Bi. 
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DR. ROBERT B. TODD, F.R^. 

CLINICAL LECTUKES ON PIRAITSIS, DISEASES OF THE 

RRAIN, and otlier AFFECTIONS of the NERVOUS SYSTEM. Second Edition. 
FuolacKp Ovo. cloth, 6s. 

CLINICAL LECTURES ON CERTAIN DISEASES OF THE 

URINARY ORGANS, AND ON DROPSIES. Pcap. Bto, cloth, 6(, 



MR. JOSEPH TOVNBEE, F.R.S. 

A DESCRIPTIVE CATALOGUE OF PREPARAHONS ILLUS- 

TRATlViE OF THE DISEASES OF THE EAR, IN HIS MUSEUM. Bvo, 
dotlt, 6s. 



MR. SAMUEL TUKE. 

. - DR JACOBI ON THE CONSTRUCTION AND MANAGEMENT 

OF HOSPITALS FOR THE INSANE. Translated from the Utnmui. With Li- 
tradactorf Ohaervutions by the Edilnr. With Platoe. 8vo. cloth, 9a. 



DR. TURNBULU 

A PRACnCAl TREATISE ON DISORDERS OF THE STOMACH 

with FERMENTATION; and on the Cuuaes and TreaCmEnt of Indigestion, &c 8yo. 
cloth, 6s. 



DR. UNDER\A'OOD. 

TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition, 

with Additions and CorroctionB by Henry Davies, M.D. Uto. doth, ISs. 



TESTIGES OF THE NAimiAl HISTORY OF OEEATIOK 

Tenth Edition. lUustiated with 100 Engravinga on TVood. Sto. doth, I2i. 6d. 



EXPLANATIONS: A SEQUEL TO "TESTIGES." 

Second Edition. Post Bto, cloth, Si, 



DR. UNQER. 



BOTANICAL LETTERS. Translated by Dr. B. Paul. Numerons 

Woodcuts. Post 8yq., £9. 
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DR. VAN OVEN. 

ON THE DECLINE OF LIFE IN HEALTH AND DISEASE; 

bflbg an Attempt to InreBtigate tlio CauKs aF LONGEVITY, and tLe Beat Means a! 
Attaining a Healthful Old Age. Svo. cloth, \0i. Sij. 



MR. VifADE, F.R.0.3- 

STRICTUEE OF THE URETHRA; its Complication and Effecta. 
With PmcticiU OliiervatianB dq its Causes, Syrapioms, and Treatment ; und oa a Safe 
and Effiiucnt Mode of Treating ita more Intractahle Forms. 8to. doth, 5s. 



DR. WAGSTAFF. 

ON DISEASES OP THE MUCOUS MEMBEME OP TEE 

THROAT, and their Treatment by Topical Medication. Post Bvo, clotli, ii. 6d. 



OPERATIVE OPHTHALMIC SURGERY. With EngraviDga . 

Wood. Bvo. cloth, IBs. 



DR. VkTARDROP. 

ON DISEASES OE THE HEAET. s™. cloth, 12.. 



DR. EBEN. WATSON, A.M. 

ON THE TOPICAL MEDICATION OF THE LAETNX IN 



DR. WEBER. 

A CLINICAJ. HAND-BOOK OF AUSCULTATION AND Per- 
cussion. Translated by John Cocblb, M.D. Si. 



DR. WEOQ. 

OBSERVATIONS REUTING TO THE SCIENCE AND ART 

OF MEDICINE. 8.0. cloth, Bs. 



DR. WEST. 

► LECTDEES ON THE DISEASES OE WOMEN. 8™. cloth, 10.. 6i. 
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MR. T. SPENCER WELL3, F.R.C.S. 

PEAGTICAL OBSEEVATIONS ON GOUT AND ITS COMPLI- 

CATIONS, and on tha Treatmonl of Joints Stiffened by Gouty Drposils. Foolscap Bvo. 



MH. VWHEELER. 

HAND-BOOK OF ANATOMY FOR STUDENTS OF THE 

FINE ARTS. New Edition, with Engrai-inga on Wood. Fcap. Bvo., 2s. 6d. 



DR. WHITEHEAD, F.R.C.3. 

ON THE TRANSMISSION FROM PARENT TO OFFSPRING 

OF SOME FORMS OF DISEASE, AND OF MORBID TAINTS AND 
TENDENCIES. Second Edition. Bvo. cloth, lOa. Gd. 

THE CAUSES WD TEEATMMT OF ABORTION AND 

STERILITY: being the result nf an extended Practical Inquiry into the Physiological 
and Morbid Conditions of the Uterus, with reference especially to LencorrhiEBl Mo- 
tions, and the Difieaaea of Menatraation. Bvo. cloth, I2i. 



DR. Vi'lLUAMS. F.R.S. 

PRINCIPLES OF MEDICINE: An ElementMy View of tho Causes, 

Nature, Treatment, Diagnosis, and Prognosis, of Dieease. Willi brief Remarks on 
Hygienics, or the Prcaorvalion of Health. The Third Edidon. Bvo. doth, 15s. 



DR. JOSEPH VflLLIAMS. 

INSANITY ; its CanBes, Prevention, and Cure ; including Apoplexy, 

Epilepsy, and Congestion of tho Bnun. Secoud Edition. Post Bro. clolh, lOi. 6d. 



UNSOUNDNESS OF MIND, IN ITS MEDICAX AND LEGAL 

CONSIDERATIONS. Bvo. doth, 7s. lid. 



HEADACHES ; their Cauaas and their Cure. Second KJition. Fcap, Bvo 
2i.ed. 
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MR. ERA9MU9 \AflLSON, F.R.S. 

TEE ANATOMIST'S TAT)E-MECUM; A SYSTEM OF EUMA^s' 

ANATOMY. With nuuieroub lllUBlmliuui oa Wood. ScTenlh Edition. Foolicap Bto. 
cloth, 12j. Sd. 

DISEASES OF THE SKIN: A Practical and Theoretical Treatise on 
the DIAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS- 
EASES. Fourth Edition. Bvo. cloth, I61, 

Tai BAMB WoRKi illustiatcd nith Eaelj- executed EograTiiigi on glecl, nccuratelf 
coloured. 8to. cloth, 34i. 

HEALTHY SKIN : A Treatise on the Management of the Skin and Hair 
in rcklion to Health. Fifth Editiutu FoolscBp Hto. Si. 6d. 

PORTRAITS OF DISEASES OF THE SKIN. Folio. Fasciculi I. 

(o XII., completing; the Work. SUi. each. 

., ON SYPHILIS, CONSTITUTIONAL AND HEREDITARY; 

^ AND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates. 8fo. cloth, 

IGs. 

A THREE WEEKS' SCAMPER THROUGH THE SPAS OF ; 

GERMANY AND BELGIUM, n-ith an Appendix on tha Nature and Uses nf 
Mineral Waters. Post 3va. clolb, <k 



DR. FORBES \W1NSLOW, D.ttL. OXON. 

LETTSOMIAN LECTURES UN INSANITY, svo. dotb, 5*. 

A SYNOPSIS OF THE LAW OF LUNACY: as far as it relates 

" Priratc A'lylunis for the Care and Treatment of 
lished, mounted on cantu uud rollers, price 61. 



PEACTICAI, PnARMACEUTICAL CEEMISTEY; A. E,pl...iion 

of Chemical and Phnnneceuticn] ProcnsspB, with the Methodi of ToBdng the Purity of 
thg Preparalioni, deduced from Original Eiperraentb. Tranilated fioni the Second 
German Edition, h; Stefusn Daruv. IHmo. cloth, 6a 



MR. YEARSLEY. 

DEAFNESS PRACTICAIXY ILLUSTRATED; being an Exposition 

of Original Viewe ns to the Cautea and Treatment of Diseaaoi of the Ear Fifth 
Edition. FoolicBp 8vo., 3i. Bd. 

ON THE ENLARGED TONSIL AND ELONGATED UVULA, 

and other Morhid Conditions of the Throat Siith Edition. Byo. doth, 6t 



CHURCHILL'S SERIES OF MANUALS. 

" We tero giye Mr. Churchill pntlic [hanks for the positive benefit conferred nn the 
Mffllicttl Profession, by the aeries of beautiful and cheap Manuals which bear Ilia imprint" — 
1 1 Briiii/i and Forest Mtdkal Itecitic. 



AaOBBOATB BAI.B 81,000 COFIBS. 

DR. BARLOW. 
MANUAL OF THE PRACTICE OF MEDICINE. 

Foolscap 8vu. cloth, Us. 6d. 



DR. GOLDING BIRD, F.R.S., and CHARLES BROOKE, M.B. Cnnlab, F.R.S. 
ELEMENTS OF NATURAL PHILOSOPHY; 

Being on Eiperimrntal Introduction to the Study of the PhysicaJ Sciences. With niuuErous 
niuatrntiouB on Wood- Fourth Edition, Fcap. Hto. cloth, i2». M. 



DR. CARPENTER, F.RS. 

A MANUAL OF PHYSIOLOGY. 

With nomeroua lUostrations on Steel and Wood. Third Edition. F<:ap.l)i 



MR. FERGUSSON, F.R.S.E. 
A SYSTEM OF PRACTICAL SURGERY. 

With nuraerouB Illuattations on Wood. Fourth Edition. Fcap. Hvo, doth, 13s. 6J. 

MR. FOWNES, PH.D., F.R.S. 
A MANUAL OF CHEMISTRY. 

With nmueroufl IHualrations on Wood. Siith Edition. Fcap. 8vo. cloth, 128. 6d. 

MR. WHARTON JONES, F.R.S. 
A MANUAL OF OPHTHALMIC MEDICINE & SURGERY. 

With Coloured EnsrraTinga on Steel, and llkstiatinna on Wood. 



Dr. HANDFIELD JONES, F.R.S., & Dr. EDWARD H. SIEVEKING. 
A MANUAL OF PATHOLOGICAL ANATOMY. 

lUustrated with nuiueroua EngmvingB on Wood. Foolscap Bio., cloth, i2s. Bd, 



DR. ROYLE, F.R.S., and DR. HEADLAND, F.US. 
A MANUAL OF M ATERI A-M EDIC A. 

With numerous Illustrations on Wood. Third Edition. Fcap. 8in. cloth, 12s. Gd. 

DR. ALFRED TAYLOR, F.R.S. 
A MANUAL OF MEDICAL JURISPRUDENCE. 

Fifth Edition. Fcap. Byo. doth, 12s. 6rf. 
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Fcap. 8vD. cloth, l^s.Gd. 

MR. ERASMUS WILSON, F.R.S. 
THE ANATOMIST'S VADE-MECUM; 
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W Fcap. 8yo. cloth, I2s.eii. ^ 
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